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LABOR— REWARD 


There is a perennial nobleness, and even sacred- 
ness, in work. Were he never so benighted, for- 
getful of his high calling, there is always hope 
in a man that actually and earnestly works; in 
idleness alone is there despair. — A man perfects 
himself by working, foul jungles are cleared away, 
fair seedfields rise instead, and stately cities. — 
Consider how, even in the meanest sorts of labor, 
the whole soul of a man is composed into a kind 
of real harmony, the instant he sets himself to 
work. — Blessed is he who has found his work ; let 
him ask no other blessedness. He has a work, a 
life purpose; he has found it, and will follow it. — 
Labor is life: From the inmost heart of the worker 
rises his God given force, the sacred celestial life 
essence breathed into him by Almighty God; 
from his inmo.st heart awakens him to all noble- 
ness — to all knowledge, “self-knowledge” and 
much else, so soon as work fitly begins. — Doubt, 
of whatever kind, can be ended by action alone. 


Thomas Carlyle ( 1795 - 1881 ). 
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PREFACE 


The constructive use of leisure time is a necessary balance for a 
life of work, and planning for leisure hours is fast becoming a funda- 
mental factor in our educational practices. To contrive a quiet place 
in heart and mind, to widen a life until it spreads beyond all human 
fear and fever, that is to touch the sources of eternal peace. 

New interests are vital. Hobbies have multitudinous possibili- 
ties. The real satisfaction in life comes as one reaches out and 
acquires a discriminating appreciation for that which is fine, that 
which is real, and that which is beautiful. The ability to disinguish 
between a genuine etching and a reproduction, a beautiful hand-' 
bound book and a cheap edition, a pure linen cloth and a substitute, 
a piece of hand-chased silver and a stamping, together with a taste 
for pleasingly applied colors — these are the things that bring lasting 
satisfaction to the intelligent adult. 

It has been said that higher recreation'’ is a part of ^'higher 
education.” In planning for higher recreation, we should include 
the arts and crafts and the pursuit of cultural skills. For many 
years it has been my privilege to teach metalcraft to classes of men 
and women — young, middle-aged, and old. One of my greatest 
thrills as an instructor has come when I have been able to see a 
student’s project carried to a successful conclusion through his 
persistent efforts. No one can buy the peace and pride that come 
from a successful accomplishment. Nor can one purchase the glow 
that g()(‘s into the making of a hand-wrought gift for a cherished 
friend. 

In this age of specialization, we nc^ed to concentrate our avoca- 
tic^nal interc^sts upon something that has enough intrinsic worth to 
make the hard work and the sacrifice wcjidh the time and effort. 

The novice in art metal, as in other endeavors, is often impatient 
in his desire to produce his “masterpiece” and to reach perfection 
in toc3 short a time and with tcx) little eff'ort. He forgets that nothing 
can be, nor ev(i' has been, accomplishc^d in the field of art without 
practi(*e and determination. This is true, likewise, in thc^elds of 
industiy and commerce. 



Age has nothing to do with one’s ability to master a eraft. One 
often hears excuses for ineffectualness on the grounds that ^^an old 
dog cannot be taught new tricks.” In my own clasess of adult 
students, I have seen that theory exploded many times. My per- 
sonal experience puts me in perfect agreement with Professor 
Edward Thorndike when he says that, ‘‘With determination and 
application one can learn anything one wants to at any time of life.” 

One of the basic psychological needs of the individual is that of 
success. In hobbies, as in life work, the sooner the individual learns 
to concentrate on the things he can influence, the sooner his efforts 
cease to be subjected to frustration. Inasmuch as the possibilities 
in designing are limited by the extent of the craftsman’s knowledge 
of the medium in which he intends to work, this aggregation of 
projects has been compiled to help him. 

The approach is from the craftworker’s point of view with 
descriptions of simple w^orkshop methods that the author has found 
to be practicable, both commercially and in teaching. 

Appreciating the fact that the average craft worker acquires 
a more comprehensive understanding through the graphic language, 
five hundred work sketches have been used to describe the proce- 
dures. The reading matter has been reduced to the minimum and 
includes only such information as is pertinent to the immediate 
work at hand' 


Emil F. Kronquist. 
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Class 111 metal chasing, Milwaukee V'ocatioiial School. 


INTRODUCTION 


This book goes out from the hand and heart of a master crafts- 
man to his classroom comrades. He has served as mentor and guide 
to young people in all types of secondary institutions. His young 
friends have always worthily employed the tools and materials. 
Their skill and productive achievement have come to constitute 
what teachers call perfect integration. 

The Swedish artist who writes this book first lived it in our high 
schools — both traditional and vocational. His happy years in Danish 
schools and shops were matured by years of cultural and vocational 
labor in England. Three decades of Milwaukee commercial crafts- 
manship and daily companionship with budding young craftsmen 
in our schools have naturally led to the clear, concise expositions 
found in the^se pages. No timorous young adventurer into the 
mysteries of beautiful old craftsmanship will here fail of his sure 
help. 

Milton C. Potter, 
Superintendent of Schools, 
Milwaukee, Wisconsin. 







TOOLS AND METALWORKING PROCESSES 



TOOLS AND EQUIPMENT 

Some of the common tools used by the metal craft worker are 
shown on the opposite page; others may be added as the need arises. 
Hammers and stakes are the most important tools and demand more 
attention and care than all others. The hammers should be of steel; 
the faces should be free from nicks and blemishes. The planishing 
hammers should have a mirror finish. 

Tools Shown in Illustrations 

1. Ball-peen hammer. 

2. Sinking or plate hammer. 

3. Raising hammer. 

4. Planishing hammer. 

5. Chasing hammer, also used for planishing. 

6. Rawhide mallet. 

7. Ball or mushroom stake. 

8. Raising stake. 

9. Bick iron stake. 

10. Loose head for bick iron. 

11. Bottom stake. 

12. JewelePs saw. 

13. Hack saw. 

14. Shears or snips. 

15. Try square. 

16. Cutting pliers. 

17. Flatnose pliers. 

18. Hand drill. 

19. Bunsen burner. 

20. Dividers. 

21. Bench vise. 





CUniNG OF STOCK 

The cutting of stock for the execution of a job sometimes requires 
a good deal of preparatory work, such as the making of patterns or 
templates, the selecting of materials and gauges of metal to be used, 
and figuring the length of wire. This preparation is made in order 
to have the least possible waste of material. 

Sometimes the stock must be cut with a slight allowance for 
cleaning off. This waste margin, of course, should not be too wide. 
Just sufficient metal should be left so that the raw cutting edge can 
be filed smooth. 

Cutting with Shears 

For general work a pair of straight shears 12 inches long is most 
useful (Fig. 1). For cutting heavier gauge metal the shears can be 
fastened in the vise, as shown in Fig. 2. The metal is cut with greater 
ease when the shears are held at a slight angle, as shown in Fig. 3. 

Cutting with Hack Saw 

The hack saw is used for cutting wire rods or tubing (Fig. 4). 
The blade is made of hard steel and breaks easily when given a 
sudden jerk or twist. A saw blade with 32 teeth per inch is best 
suited for craftwork and should be replaced whenever it becomes 
dull. A pair of false jaws for the vise (Fig. 7) should be used to 
protect the material from unnecessary marring. Most hack saws are 
made so that the blade can be swiveled at right angles or upside 
down. 

Cutting with Jeweler*s Saw 

This is one of the most useful tools of the craftworker. Although 
it is made in many depths, a 5dnch saw is recommended. The 
blades are purchased in bundles, by the gross, or by the dozen lot; for 
general work a No. 2 blade is best. The blade is placed in the frame 
with the teeth pointing toward the handle; it works on the down 
stroke (Fig. 5). 

Other methods of cutting heavy gauge metal with a chisel, 
hammer, and saw are shown in Figs. G, 8, and 9. 




ANNEALING AND HEATING 

Annealing is the name given to the process of softening metal by means 
of heating. 

During the working and shaping, metal becomes hard, either by com- 
pression or by tension, ami annealing has to be resorted to before any 
further shaping can be done. Annealing reduces the hardness and removes 
the strains that have been induced in the material by some previous 
treatment. 

Without annealing, it would be impossible for the craftsman to fashion 
some pieces of work; therefore, heating becomes a matter of extreme 
importance. 

Annealing with a Torch 

Adjust the air and the gas until a blue flame appears. Move the flame 
slowly over the entire metal surface until it is uniformly red (Fig. 1). 

Annealing Small Pieces over a Bunsen Burner 

Hold the metal at a corner with a pair of pliers (Fig. 2). The point of 
the inner air cone of the flame is the hottest (Fig. 3). 

Annealing with a Mouth Blowpipe and Alcohol Lamp 

A little practice is required in order to produce an even blue flame 
(Fig. 4). 

Annealing of Wire 

Coil the wire in a tight bundle; move a soft flame to and fro over it 
until it becomes red. 

Annealing Aluminum 

Move the flame slowly over the surface; touch tlie metal with a stick 
of wood (match). If the metal scorches the wood, it is hot enough. I^xpori- 
ment with a scrap of aluminum. 

Softening of Pewter 

Move a soft flame (no air) over the metal surface; moisten a finger 
and touch the metal at different spots, listening for a sizzling of the moisture. 

Precautions 

Overheating may cause the metal to melt. 

Spotty heating should be avoided. 

Alloyed metals should not be picked up while they are red hot. 

Small size wire cannot be annealed safely in single strands. 

Aluminum stays white; no pickling is necessary. 





PICKLING OF METALS 

Pickling is the term used by metalworkers when an object is 
plunged, dipped, suspended, or boiled in some kind of acid solution 
for the purpose of removing or dissolving the oxide or scale formed 
on the metal in the process of annealing. 

The pickling of metals is an essential part of the work of the 
craftsman. It would be difficult to see any of the blows of the 
hammer or to do any kind of marking on the surface of the metal if 
the oxide were not removed. Scrubbing with an abrasive, such as 
kitchen cleanser or pumice powder, would take too long and would 
not accomplish what acid does in a couple of minutes. 

Iron tools, such as pliers, tongs, and tweezers, must be kept out 
of the acid. 

Pickling Solution for Copper, Brass, and Silver 

To 1 gallon of cold water, add about 6 ounces of commercial 
sulphuric acid (Fig. 1) and stir with a stick of wood. (Water should 
never be added to sulphuric acid, nor should sulphuric acid be added 
to boiling water, because steam is generated which causes a small 
explosion and may result in serious acid burns.) 

Procedure to Be Followed When Pickling 

1. Pick up the annealed metal with the pickup tongs (Fig. 3) 
or a pair of pliers. 

2. Step back an arm’s length and drop the metal, while hot, into 
the pickling bath. 

3. Wait a minute or two for the oxide to dissolve, then pick it 
up with a stick of wood (Fig. 2). Rinse the metal thoroughly 
in running water. 

4. Dry the metal with a clean rag or dry it in hardwood sawdust 
(Fig. 5). 

Alloyed metals, such as brass, bronze, and nickel silver should 
be allowed to cool slightly before being thrown into the acid solution. 

A hot pickling solution will dissolve the oxide and clean the metal 
quicker than a cold solution; it will also dissolve a borax flux (Fig. 4). 

Sterling silver becomes pure white after boiling. The pickling 
solution dissolves the extracted deposit of oxide formed in the 
process of heating and leaves a coating of fine silver on the surface. 




SHALLOW HOLLOWING 

Several methods may be employed in hammering up a shallow 
piece of work. It is best to be guided by the shape of the design in 
choosing the method of execution and also by the available equip- 
ment. The most elementary way of making a small bowl is shown in 
successive steps on the opposite page. A ball-peen or hollowing 
hammer is used; also, a block of wood having a hollow depression 
on the end grain side. The nietal disk is hammered along the outer 
■ edge first and continuing inward toward the center, the metal being 
stretched down into the hollow depression in the wood. The conse- 
quent thinning of the metal naturally limits the depth. 

Procedure to Be Followed in Making 

1. Cut the circular metal disk. 

2. Draw a few concentric circles for guide lines. 

3. Begin hammering along the outer edge, continuing in circular 
fashion until the center is reached. Avoid striking the edge 
of the metal (Fig. 1). 

4. Anneal the metal. Pickle, if necessary. 

5. Repeat the hammering until the desired depth has been 
reached. Anneal between each beating (Figs. 2, 3, 4, and 5). 

6. Place the bowl on a mushroom stake and smooth the surface 
with a mallet (Fig. 6). 

7. Anneal and clean the metal; then planish the entire surface, 
starting in the center (Fig. 7). (See Planishing.) 

8. Trim the edge with a pair of shears (Fig. 8). 

9. Flatten the bottom (Fig. 9). 

10. True the bottom, making a slight cove (Fig. 10). 

,11. Finish the edge to any desired design (Fig. 11). 

In estimating, the diameter of the metal disk needed for hollow- 
ing is approximately the largest diameter of the design, plus the 
height. This, however, varies with the material used and how the 
individual works. 

Folds in the metal will lead to subsecjuent cracking. 

A wavy top edge should be corrected as the work proceeds. 
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SHALLOW RAISING WITH WEDGE MALLET 

This methc*d of raising a shallow vessel differs from the hollow- 
ing process in that the metal disk is worked from the outside. It is a 
contracting process, rather than a stretching process. The metal 
disk may be crimped as shown in Fig. 1 before the actual raising is 
started, but it is not necessary. 

The raising is done by placing the disk on a T stake as shown, or 
a mushroom stake may be used, then contracting the metal with a 
wedge-shaped mallet, working in circles from the center to the edge. 
This method of shaping a piece of work does not thin the metal as 
hollowing does. It is the professional way of executing a first- 
class job. 

Procedure to Be Followed in Making 

1. Cut the circular disk. 

2. Draw a few concentric circles with a pencil compass for 
guide lines. 

3. Place the metal disk on a stake, as shown in Fig. 2, and 
begin raising it with a wedge-shaped mallet. When the edge 
has been reached, the work will look as in Fig. 3. 

4. Anneal the metal; pickle, if necessary. 

5. Draw the guide lines and repeat the raising until the desired 
depth has been reached (Figs. 4, 5, and 6). The metal must 
be annealed after each raising. 

6. Trim the edge with a pair of shears, as shown in Fig. 7. 

7. Planish the work on a suitable shaped mushroom stake to 
remove all blemishes. Repeat, if necessary. 

8. Flatten the bottom with a mallet (Fig. 8). 

9. True up the bottom by making a shallow cove (Fig. 9). 

10. Finish the edge to any desired shape. 

The approximate diameter of the disk required is the largest 
diameter of the design, plus the over-all height. 

The blows of the mallet should be delivered evenly. 
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RAISING 


Raising is the process of shaping a hollow vessel from a flat 
disk of sheet metal by using hammers and mallets and stakes (Figs. 
1 and 2). The craftsmen of old were masters of the art of raising and 
it may still be regarded as a basic process. 

Great height can be attained by careful and systematic hammer- 
ing and annealing. The process differs from hollow' and shallow 
raising in that the metal is worked almost entirely on the outside — 
a contracting operation, so to speak. 

Procedure to Be Followed in Raising (Typical Example) 

1. Cut a metal- disk, the diameter of w^hich should be approxi- 
mately “the largest diameter plus the greatest height’^ of the 
design, 7 inches (Fig. 3). 

2. Anneal the metal. 

3- The raising may be started in either one of two ways: 
a. Doming up a shallow bowd (Fig. 4). 

h. Crimping the disk, as shown in Fig. 5. This may be done 
on a block of wood. 

4. Anneal and pickle the metal. 

5. Draw a circle on the outside of the bowl equal in diameter to 
that of the bottom of the design. 

6. Place the w'ork on the raising stake, as shown in Figs. 6 and 

7. and begin hammering, going round and round, crowding a 
little metal upward toward the edge by each blow of the 
hammer. It is important to hold the metal against the nose 
of the stake in such a way that the hammer blow lands just 
above the point of contact. On the last round, along the edge, 
use a wood mallet. 

7. Anneal and pickle the metal. 

From this point on, it is a repetition of the processes described 
in Steps 6 and 7. The blows of the raising hammer must fall squarely 
on the metal and the work must be moved back on the stake as the 
edge is approached (Fig. 8) . 

Pencil guide lines must be described on the work at the beginning 
of each course of hammering. 
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PLANISHING 


Planishing is the process of making a metallic surface smooth 
by hammering lightly and producing, one might say, a texture. 
Only tools with a mirror-polished working surface should be used. 
Often the process is repeated several times before all blemishes and 
bruises from previous hammering have disappeared. To distribute 
the blows of the hammer evenly requires much patient practice. 
The arm should be kept close to the body and a wrist motion used 
in delivering the light blows of the hammer. 

A mirror finish on a planishing hammer may be produced in the 
following manner: 

1. Tack a sheet of emery cloth. No. 180 grit, on a board with four 
small nails, squirt plenty of oil on the emery, and rub back 
and forth until all rough marks have disappeared. 

2. Tack a sheet of emery cloth, No. 280 grit, on another board, 
oil it, and rub the hammer back and forth until all the 
scratches produced by the coarser grit have disappeared. 

3. Tack on third board a sheet of emery cloth, No. 360 grit, oil 
and rub as before. The steel is now ready for the final polish. 

4. Tack a sheet of crocus cloth (rouge cloth) on a board, squirt 
plenty of oil on it, and rub the hammer until it shines like a 
mirror. 

This polishing equipment should be wrapped up and stored for 
future use. 

Procedure to Be Followed in Planishing 

1. Clean the metal so that it is free from grease and oxides. 

2. Select a stake or iron that has a curvature as near to that 
of the work as possible (Fig. 1). 

3. Select a hammer of suitable weight and shape (Fig. 2). 

4. Place the work on the stake. 

5. Begin planishing. The fall of the hammer should l^e square 
on the work at the point of contact (Fig. 3). 

The hammer blows should fall evenly, the work being rotated 
or moved so that no two blows fall in the same place. 

Planishing should not alter the shape of the work; it should true 
it, close the granular texture, and remove irregularities from the 
surface. Planishing stretches the work slightly. Concentric pencil 
circles should be described on circular work to act as guide lines. 
Planishing may be repeated several times. 


16 





BENDING AND SHAPING METAL 

Bending and shaping sheet metal and wive often must be done 
over specially prepared blocks of wood or iron. Devices called 
jigs’’ sometimes are made when duplicate pieces have to be 
formed. Hand pressure should be employed whenever possible and, 
as a rule, is sufficient, at least when handling the lighter gauges of 
metal. A mallet or hammer is necessary when dealing with heavy- 
gauge metal or bar stock. 

Metal should be annealed before any bending is attempted, and 
sometimes the metal must be reannealed before the final shape is 
reached. 

Methods of Bending and Shaping Metal 

1. Squeeze the metal b(dwe(‘n two piec(‘s of wood or metal 
(Figs. 1 and 2). 

2. Bend over specially prepared forms or around i)ieces of steel. 
Due allowance should be made for spring hack when wire is 
bent (Pig. 3). 

3. Shape with bending jigs such as are shown in Figs. 5 and 6. 
Scrolls should be started as shown in P"ig. 4 and may be 
finished entirely with a hammer and various stakes. 

4. Score with blunt chisel or chasing tool to secure a sharp bend. 
The tool must be blunt and the angle of the bevel should be 
approximately ninety degrees (Figs. 7 and 8). This scoring 
process requires considerable practice before it can be executed 
accurately. 

5. Shape with a sheet-metalworker’s brake. 
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LEVELING AND TRUING UP 

In order to make and keep a piece of work level and true in the 
course of its shaping processes, it is necessary to apply simple tests 
from time to time. Truing, testing, and correcting should be con- 
sidered a part of the work, equal in importance to any of the opera- 
tions in the making. Irregularity of hammering, different weights 
of the blow of the hammer, and lack of guide lines all contribute to 
the unevenness of the work. 

Procedure to Be Followed in Leveling a Vessel (Fig. 7) 

1. Hold the work at arm’s length and sight for unevenness. 

2. Clip off roughly any extreme high spot. 

3. Adjust the needle of the surface gauge (Fig. 7) to the height 
required and lock the different adjustment nuts. 

4. Hold the work lightly but firmly with one hand and move 
the gauge with the other so that the needle scratches a line 
to indicate how much of the metal should he removed. 

5. Clip or file to the line. 

Many improvised methods can he used in place of a surface 
gauge, such as a pencil held firmly on a block of wood (Fig. 8) or a 
compass or divider held the same way (Fig. 9). 

Small size annealed wire and tubing are straightened by being 
rolled between two fiat .surface irons (Fig. 5). Another method is by 
pulling: one end is held in the vi.se and the other in a pair of pliers, 
then stretched. 

A wire ring or molding usually has to be trued and fitted in two 
directions, fiat and circular. The flatting is done on a surface plate 
with a mallet (Fig. 6). The rounding is done on a stake l)y rotating 
the work slowly while it is being struck lightly with a rawhide 
mallet. 
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WIRING AND CLAMPING 

A great deal of ingenuity is sometimes required to scheme out 
methods of holding pieces of metal together while they are being 
soldered. 

Annealed iron wire is most generally used for this purpose. The 
nature of the job naturally determines what gauge of wire should 
be used; Nos. 18, 22, and 28 are good sizes to have on hand and they 
can always be doubled up and twisted if any heavier wire is wanted. 
Annealed iron wire is very cheap and can be purchased from hard- 
ware dealers. It is one of the very few things still sold by the very 
old unit of weight, “ stone, which is about 14 pounds. 

There are times when it is well to protect the edges of the work, 
especially when soldering pewter, with small pieces of metal or even 
with heavy manila paper, as shown in Fig. 1. 

Ordinary wood clothespins are handy fastening devices to use 
when soft soldering. Dip them in water before using (Fig. 7). 

Cotter pins are useful clamps for holding pieces together w^hen 
hard soldering (Fig. 7) . 

Procedure for Tying Up a Cylinder for Hard Soldering (Fig. 2) 

1. Fit the joint carefully. 

2. Stretch the iron wire, clinch one end of the wire in a vise, 
grip the other with a pair of pliers, and pull hard. 

3. Loop the wire in two places and bend it around the cylinder; 
twist the ends. 

4. Insert two pieces of heavier wire near the joint for the pur- 
pose of elevating the binding wire slightly above the metal 
surface. 

5. Tighten the wire around the cylinder by twisting the four 
loops. 

Other methods are shown in Figs. 3, 4, 5, and 6. 
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WIRE AND TUBE MAKING 

Wire of any kind may be reduced in size by being pulled through 
the holes in a drawplate with a pair of tongs (Fig. 1). The drawplate 
is a steel plate with a series of holes, graduated in size (Fig. 2). 
These holes may be of any shape, such as round, half round, square, 
or any special design. 

Tubing is formed with the same tools but started from a strip 
of metal. (This does not refer to seamless tubing, which is made 
from a different process.) 

The holes in a drawplate are all tapered, as shown in Phg. 3. The 
wire must be filed to a point so that it can be gripped with the tongs. 
The pull should be steady, not jerky. A drop of oil applied to wire 
makes pulling a little easier. If a great reduction in the size of the 
wire is wanted, then it is well to anneal from time to time. 

Procedure to Be Followed in Making a Piece of Tubing 

1. Clip a strip of metal, inch wide, No. 24 gauge, and point 
one end (Fig. 4). 

2. Hammer or bend the strip into the shape of a gutter (Fig. 5). 

3. Fasten the drawplate in the bench vise. Protect the plate by 
using false jaws in the vise. 

4. Stick the pointed end of the metal strip in the largest hole in 
the drawplate. Grip it with the tongs and pull it through the 
hole. 

5. Repeat the operation, pulling the metal through suec(^ssivo 
holes until the desired size is obtained. 

A tube may be made with a definite .size hole by ins(‘rting a steel 
wire (piano wire) in the tube and drawing th(‘ tub(‘ around this 
wire. Pull the steel wire out by reversing th(‘ plat(^ in th<‘ \ds(‘ and 
stick the steel wire through a hole of its .size and pull (Fig. 7). 
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TINNING AND CLEANING A SOLDERING BIT 

A clean hot soldering bit is important for successful soldering. 
Oxides form on the bit in the process of heating and these must be 
removed. The soldering copper, or bit, as it is commonly called, is 
made in many sizes and different shapes. A large bit will retain the 
heat longer than a small one. 

The flux used for cleaning and tinning is zinc chloride (muriatic 
acid with zinc added). A handier way is to have a small jar of 
‘^soldering salt’^ and to make up a little flux as it is needed by add- 
ing water to the salt. 

Tools Needed 

Soldering copper (Figs. 1, 2, and 3). 

Heating furnace (Fig. 4). An ordinary gas plate will do. 

Flux (Fig. 5). 

Tin or soft solder (Figs. 6 and 8). 

Old file. 

Sal ammoniac (Fig. 7). 

Procedure to Be Followed 

1. Heat the bit to a very dull red. 

2. Dip the point of the bit in the flux for an instant (Fig. 5). 

3. Apply a small amount of solder to the point of the hot bit 
(Fig. 6), 

4. Dip it again in the flu.x. 

The soldering bit will appear bright and shiny white on the tip 
after this tinning and dipping in the flux. 

Soldering bits can also be cleaned and tinned by rubbing the 
point on a piece of sal ammoniac where a piece of solder has been 
placed (Fig. 7). 

If the bit has been overheated, it may be necessary to use an old 
file to remove the scale. 

Solder in wire form, tie inch in diameter, is most suitable for 
art metalwork (Fig. 8). 
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SOFT SOLDERING COPPER AND BRASS 

*^Soft soldering” is the name given to a process of soldering 
where only a low degree of temperature is needed and the metal is 
never brought to a red heat as in “hard soldering.” It is a much 
used process for simple and elementary work and comparatively 
cheap. There is' not much strength in a soft-soldered joint and it is 
rarely used in advanced work, never on silver. 

Soft solder is a combination, or alloy, of tin and lead. Sometimes 
bismuth and cadmium are added to lower the melting temperature. 
It can be purchased in bar or wire form. The handiest and most 
useful size for craftworkers is the 50-50 wire solder, If 5 inch in 
diameter. (The 50-50 means half lead and half tin.) 

When metal is heated, it becomes oxidized, and it is impossible 
to solder on an oxidized surface; a “flux,” therefore, must be used. 
Zinc chloride (muriatic acid with zinc added) is a good flux to use, 
but “soldering salt” can be bought anywhere and it is handier to 
make up a little as it is needed. The flux prevents oxidation of the 
metal while it is being moderately heated. 

Members to be united by soldering must be well fitted and clean 
and often held together with wires or clamps. There are many ways 
in which heat can be applied to the w’^ork — by blow torch, mouth 
blowpipe, Bunsen burner, alcohol lamp, ordinary gas stove, or 
soldering bit. 

Procedure to Be Followed (Typical Job) 

1 . Apply the flux to the joint, using a small cheap brush (Fig. 1 ). 

2 . Heat the work until the flux boils. Apply the heat in such a 
way that both members become e(}ually hot. It may be neces- 
sary to invert the flame occasionally (Figs. 2 and 3). 

3. Swab the joint with flux a second itime. 

4. Apply the heat again. Shortly after the boiling of the flux the 
joint should be touched quickly with the wire solder, as shown 
in Fig. 2 . Small pieces of solder may be placed along the joint, 
as shown in Fig. 3. 

5. Rinse in water and remove all wires. 

Other methods are shown in Figs. 4, 5 , and (>. 
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SOLDERING AND WELDING PE>rrER 

A good grade of pewter, also called ^'Britannia metal/' is com- 
posed of 92 per cent tin, 6 per cent antimony, and 2 per cent copper. 
It is a soft metal. It is easy to work and retains its beautiful luster 
for a long time wdth very little attention. The metal may be either 
soldered or fused into a permanent union. Great care must be exer- 
cised in the application of heat because of the low melting tempera- 
ture of the metal. When soldering, strong acid fluxes should be 
avoided because of their harmful effect in pitting the surface of the 
metal. 

An excellent flux for pewter is made by adding 10 drops of 
hydrochloric acid to 1 ounce of glycerine. 

Procedure to Be Followed in Soldering Pewter 

1. Apply the flux to the prepared joint with a small brush. 

2. Cut small pieces of wire solder, 50-50, of sizes suitable for the 
work at hand. (The wire solder may be flattened like a ribbon 
by hammering.) 

3. Place the solder along the joint. Use a pair of tweezers. 

4. Hold the work over the flame (Fig. 1) or apply the flame to 
the work (Figs. 2 and 3). Move it slowly back and forth and 
watch closely for the solder to melt. 

Extra easy-flowing solder, for use in soldering on a letter, etc., 
is made by adding 25 per cent bismuth to 50-50 solder (Fig. 5). 

Procedure to Be Followed in V{^elding or Fusing 

Scraps of pewter are used, not solder; they may be fused with 
a clean soldering bit or with a sharp pointed flame from a mouth 
blowpipe. No close fitting is necessary. 

1. Wrap a piece of cloth smoothly around a stick of wood and 
fasten it in the bench vise in a horizontal position (Fig. 4). 

2. Hang the work on the stick and swab the joint with the flux. 

3. Place pieces of pewter along the joint. 

4. Heat, clean, and tin the soldering bit, using pewter instead 
of solder for the tinning. 

5. Apply the hot bit to the joint, moving it slowly so as to fuse 
the small pieces of pewter (Fig. 4). 

6. Rinse the work in water, then file and scrape away the sur- 
plus metal. 
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HARD SOLDERING OR SILVER SOLDERING 

Hard soldering is a trade name given to the process of soldering where 
a high degree of heat is required to do the job. 

Joints that have been silver soldered are strong arul tough if correctly 
made. Silver alloyed with copper and zinc in various proportions is the 
medium used. The solder may be eas?/ or hard flowing, which means that 
one melts at a lower temperature than the other, and not that hard soldering 
is hard to do. The process demands careful attention to details, from the 
fitting of the joint to the application of the heat. Confidence in execution 
comes with practice, as in any art. 

Silver solder is used in wire or sheet form, depending iqK)ii the work at 
hand. Borax in some kind of combination is generally used as a flux for 
hard soldering. The flux protects the surface from oxidation at the high 
temperature that is necessary. The borax, when fused, leaves a protective 
glaze on the metal that excludes the air, thus preventing oxidation. A gas 
torch is used in applying the heat. 

Procedure to Be Followed in Silver Soldering (Typical Example) 

1. Check the joint. See to it that there is contact everywhere and 
that all wires or clamps are in place. 

2. Cut slits lengthwise in the silver .solder (Fig. 1). 

3. Cut across to obtain pieces of the desired size (Fig. 2). Place them 
on the edge of the borax slate (Fig. 3). 

4. Pour a few drops of water in the hollow part of the slate, dip the 
borax in the water, and grind in a rotary direction until a milky 
solution i.s produced. (This bora.x now suspended in water is callerl 
''flux.”) 

5. Wi#i a .small brush, apply the flux to the joint. 

6. Evaporate the water from the borax by holding the work over a 
clean blue flame (Fig. 4). When the water has evaporated, a thin 
white coating of borax is deposited on the work. 

7. Pick up the solder with the tweezers, dip eacli niece in the borax, 
and place them on the joint to be soldered. 

8. Place the work in the annealing pan. Boost it all arf)iind with coke. 
Be sure it lies level. 

9. Heat the entire job rather gently at first, then concentrate the flame 
along the joint until the solder "runs” (Fig. 5). 

10. Let the work lose its red heat. Cool in water, then remove all iron 
wires. 

11. Place the work in the pickling .solution for .n or 10 minutes to di.s- 
solve the oxides and the fused borax. 

The professional way to .silver solder is .shown in Fig. fi. Hold the torch 
with one hand and apply the solder (wire form) with the other. Tliis 
requires much practice and close coordination. 
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PATTERNMAKING 


Often it becomes necessary to make a pattern so that an orna- 
ment may be cast. A pattern can be made in many different ways 
and in many different materials. It may be solid or split, and cored 
for hollow castings. Inasmuch as a mold of some kind has to be made 
either in plaster of Paris, sand, or metal, it is essential that the pat- 
tern be made with great care, because a casting cannot he any better 
than the pattern from which it is made. It must be smooth and clean 
and free from undercuts. 

It is much easier to make a mold from a split wood pattern than 
from a solid one, and there is little difference in the time it takes to 
make it. 

Material 

Any dried, close-grained wood — white pine, cherry, or mahogany. 

Procedure to Be Follov/ed in Making (Typical Exampie^ Fig. 1) 

1. Glue two pieces of wood together, but insert a sheet of news- 
paper between the two glued surfaces. The combined thick- 
ness should equal the thickness of the pattern (Fig. 2). 

2. Transfer the design to the wood (Fig. 3). 

3. Place two small nails (brads) within the boundary of the de- 
sign, as shown; hammer them into the wood just far enough 
so that the points are halfway through. 

4. Saw out the design (Fig. 4). 

5. File and finish with sandpaper (Fig. 5). 

6. Apply two coats of orange shellac; sandpaper between coats. 

7. Split the pattern by inserting the edge of a knife at the glued 
joint. The newspaper will split (Fig. 6). 

8. Apply two thin coats of shellac on each half of the pattern. 

The points of the brads have made tiny impre.s.sion.s .so that the 
two halves will always check. 

A spindle, as shown in Fig. 7, can be made in the same manner. 
A cup center must be used on the tailstock of the lathe, and wood 
dowel pins used instead of nails. 
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MAKING A PLASTER OF PARIS MOLD 

A mold made in piaster of Paris serves the purpose nicely for 
making castings in pewter, but it is not good for castings of metal 
that fuse at a high temperature. 

A plaster mold, if carefully handled, can be used over and over 
again and stored for future use. 

The pattern used for demonstration in making the mold is the 
split pattern that was explained on page 34. 

Procedure to Be Followed in Making 

1. Mount one half of the pattern on a smooth piece of wood. 

2. Make a frame around the board (Fig. 1). 

3. Grease the pattern and the entire inside of the frame. Use 
ordinary axle grease. Apply it thinly and evenly. 

4. Pour some cold water in a container. Add plaster until it 
appears above the surface of the water, forming a state of 
saturation. Stir with the fingers until it feels smooth. 

5. Pour the plaster into the frame. Give it a few sharp taps with 
a small hammer. This will detach any air bubbles from the 
pattern and make them float to the surface. The plaster of 
Paris will ^^set^’ or become hard in about 45 minutes. 

6. Remove the frame, tap the board with a hammer, and pull 
apart. Figure 2 shows the first half of the plaster mold. 

7. Cut or drill two shallow depressions for cheeks. 

8. Make a wood frame around the plaster mold (Fig. 3). 

9. Grease the mold and both halves of the pattern. 

10. Press the whole of the pattern into the mold. 

11. Fill the frame with plaster as before. 

12. When the plaster has set, remove the frame and separate 
the molds with a thin knife blade, working from all sides 
gradually along the joint. Figure 4 shows the second half of 
the mold. 

13. Cut the pour hole, or gate, and cut two air v^ents (Fig. 5). 

14. Dust the mold with charcoal, pumice^ powder, or talcum. 

15. Tie or clamp the two halves together (Fig. 6). 

16. Melt the pewter in a ladle and pour it into tlie mold. 

An interesting experiment may be found in making a plaster 
mold of a spoon or a fork. Use any piece of flat ware for a i)attern. 
The pattern is placed on a board and blocked up with modeling 
clay to the edge of the pattern. 
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MAKING CHASING TOOLS 

Chasing tools (Fig. 1) are made from various sizes of tool steel, 
filed or forged to rough shape (Figs. 2 and 3), and then carefully 
formed by fine filing to the shape demanded by the work at hand 
(Fig. 4). The finishing touch is put on the tool with emery cloth. 

It is well to have stock on hand and make the tools as they are 
needed. Tool steel is purchased in 10-foot lengths. Sizes recom- 
mended are M, Me, H, and inch square, all cut to 4>^-inch 
lengths. 

After the tool has been made, it should be tried out and, if 
found satisfactory, hardened and tempered. Chasing tools are 
classified as: 

Tracers. All tools used for line work (Fig. 5). 

Punches and Planishers. All round- and flat-shaped tools 
(Fig. 6). 

Matting Tools. Tools having the ends dulled, or figured, by 
hammering them on a piece of emery cloth or an old file (Fig. 7). 

Beading or Hollow Tools. Tools having various depressions 

(Fig. 8). 

To Harden and Temper a Chasing Tool 

1. Poke the point of the tool into a bar of soap and withdraw 
it. (The soap will release the black scale, oxide, from the steel 
in quenching.) 

2. Grip the tool with a pair of pliers and heat the shaped point 
to a bright red color with a blow torch; then plunge it quickly 
into a glass of cold water (Fig, 9). The upper end of the tool 
should not be hardened. 

3. Rub the end of the tool that has been hardened on a piece 
of emery cloth to make it bright. It is now ready for temper- 
ing. Keep the fingers off the bright part of the tool. 

4. Light the Bunsen burner or an alcohol lamp. 

5. Hold the tool with a pair of pliers and move it slowly through 
the flame. Avoid keeping the extreme point of the tool in 
the flame. By close watching a change of color of the steel 
will be noticed. When the point has taken a deep yellow hue, 
it should be quenched quickly in water (Fig. 10). This temper- 
ing process removes the brittleness caused by hardening. 
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PREPARING AND MIXING PITCH FOR CHASING 

Pitch is the medium used as a supporting base in doing orna- 
mental work on metal. It has no superior substitute and its prepara- 
tion has changed little, if any, since the days of Benvenuto Cellini. 
Pitch cannot be used in its pure form but must have certain ingredi- 
ents added to render it hard, but still resistant to the blow of the 
hammer without breaking or cracking. Pitch is indispensable in 
doing repoussS work. It should be prepared with great care. Once 
made, it will serve the craftworker for a long time. Black shoe- 
maker^s pitch'' can be purchased at a shoemaker's supply house for 
a few cents per pound. 

Procedure to Be Followed in Mixing Pitch for Chasing 

1. Place an iron kettle on a gas plate over a low fire. Put in 3 
pounds of black shoemaker's pitch and 1 pound of rosin. Stir 
with a wooden stick (Fig. 1). 

2. Add 6 pounds of plaster of Paris to the liquid mixture, sprink- 
ling it in slowly by handfuls and stirring continuously. 

3. Let the mixture simmer over a low fire for about six hours. 
Every trace of moisture must be evaporated. The chasing 
pitch is ready for use when it appears like a shiny, black, 
heavy sirup. 

Chasing pitch can be tempered. If a harder pitch is wanted, add 
rosin; if a softer pitch is desired, add a very small amount of tallow 
or Venetian turpentine. 

The illustrations show various ways of holding the pitch for 
working purposes. 
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AHACHING THE WORK TO THE PITCH (CHASING) 

Sheet metal, and sometimes the work itself, must be supported 
by some base material before any chasing can be performed. Pitch 
prepared in the proper manner furnishes the perfect base. Great 
care and patience must be exercised at times to build up the pitch 
while it is hot and in a plastic state. Scorched or burnt pitch loses 
its adhesive qualities. 

The surface of the metal which is going to be in contact with 
the pitch should be oiled or greased a tiny bit. This will serve a 
twofold purpose: it makes the pitch stick better to the metal, and 
the metal can be removed from the pitch with greater ease when it 
is ready to be taken off. 

Procedure to Be Followed in Doing a Typical Job 

1. Begin heating the pitch, moving the flame slowly and at the 
same time revolving the bowl (Fig. 1). 

2. Rest the flame and lift the bowl on to the supporting ring. 

3. Push the warm pitch toward the center with a moistened 
thumb so that it forms a mound (Fig. 2). Let a moment or 
two elapse between heating and touching the pitch. If handled 
this way, a crust forms quickly and it will not stick to the 
fingers and cause a burn. 

4. Repeat, if necessary. 

5. Oil one side of the metal (the side that is to come in contact 
with the pitch) very sparingly with a drop of oil. Use the 
fingers or a small rag. 

6. Reheat the pitch and, while holding the metal plate with a 
pair of pliers, place it on the top of the mound of pitch 
(Fig. 3). 

7. Press it down into the pitch wdth a block of wood (Fig. 4). 

8. When the pitch has cooled a little, build it up along the edges 
of the metal (Fig. 5). 

Avoid air pockets under the metal. 

Work may be cooled under running water (Fig. 6). 

Hollow ware to be chased may be attached to the pitch (Fig. 7). 

Small work may be attached to pitch piled on the end of a block 
of wood, as shown in Fig. 8. This, in turn, is to Ik? held in an engraver 
ball. 
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REPOUSSE WORK (CHASING) 

An ornament hammered up in relief from the reverse side of a 
vessel or a piece of sheet metal is known as repousse work (a French 
word meaning “to thrust back”). 

The actual process of tooling the m(‘tal with launches (chasing 
tools) and a small hammer is chasing. 

The art of chasing can })e mastered only by much diligent prac- 
tice; an individual style and technitjue are accpiired. Repousse work 
may be justly called ''sculptunTur in metal/’ It was understood by 
artisans of all ages. Spkmdid specimens of the craft were found in 
Tutankhamen’s tomb in Egypt. Down through tlie centuries, the 
art has found expression. Benvenuto Cellini, th(‘ artist, sculptor, 
craftsman, and writer of the sixteenth ccmtury, details the art of 
chasing in his famous autobiogra|)hy. 

Procedure to Be Followed in Making a Simple Practice Piece 

1. Attach a piece of No. 20 gauge soft coj)per to the pitch (see 
page 42) and draw' a flowei* or a leaf on the surface. 

2. Select a tracing tool and outline the design (Fig. 1). Note, in 
Fig. 2, how' tlie metal is stretched and not cut. The chasing 
tool should al\va.ys l)e moved toward the w^orker. 

3. Heat the metal with the Bunsen burn(u’ and remove it from 
the pitch wdth a pair of pliers (Fig. 3). 

4. Wipe the metal clean w'ith a rag and straighhm, if necessary. 

5. Attach the metal to the pitch, face dowm and, while the pitch 
is still slightly warm and plastic*, the ornament is embossed 
or raised w'ith round and oval punches. Remcmiber that the 
work is being done in the reverse at this stage TFig. 4). 

6. Remove the metal from the pitch and clean it with a solvent, 
or still better, clean it l\v annealing. 

7. Attach it to the pitch again and let it cool thoroughly. 

8. The ornament is Mow^ modeled into the* sha{)e of the* artist’s 
conception with v'arious-shaped chasing tools TFig. 5). 
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CHASING HOLLOW WARE— USE OF 
SNARLING IRON 

Obviously, it is impossible to use chasing tools and a hammer 
inside of a small vessel. Often hollow ware is decorated and orna- 
mented with designs in relief. Such ornamentation must be done 
after the vessel has been completed. 

An ingenious, simple, little tool of ancient origin, called a snarling 
iron, is used for raising, or pushing up, the necessary metal so that 
the design may be modeled in relief. The tool can be made from 
square steel, any size. The endvS are bent to form right angles in 
opposite directions (Fig. 1). One end is left unfinished and the 
other end may be shaped to fit the work. Three different points are 
shown in Fig. 2. The snarling iron works by vibration and has a 
good deal of power. Fasten one end in a vise; strike it with a hammer 
and notice how it snarls. Time spent in practicing on old tin cans, 
the same way as is shown in Fig. 3, is time well spent. A remarkable 
degree of accuracy can be attained in raising an ornament or figure. 

Procedure to Be Followed (Typical Example) 

1. Transfer or draw the design on the work. 

2. Use a fine steel awl and scratch the outline of the design on 
the metal. 

3. Place the vessel on the snarling iron, holding it firmly 
with the left hand. 

4. Tap the iron gently, as shown in Fig. 3. The purpose of this 
first little tap is to reveal to the operator the exact position 
of the point of the iron, which will be revealed in the form 
of a tiny bump. 

5. Raise enough material so that the ornament may V)e modeled 
to the desired shape. 

6. Oil the inside of the work very sparingly. 

7. Fill it with pitch (Fig. 4) and let it cool. 

8. Place the work on a pitch bowl, as shown on page 43, or 
place it on a sandbag- An old reliable way of holding the 
work is shown in Fig. 5. 

9. Chase the outline of the design with a tracer. 

10. Lower the background with a planisher. 

11. Model the raised portion to the preconceived form. 

12. Remove the pitch by melting it out with a flame (Fig. 6). 
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ETCHING OF METALS 


The etchiiis discussed here is entirely what may l>e called the “decora- 
tive’’ type, and is not to he confused witli the art ot etching or dry-point 
work which may be called ^‘pictorial." 

Decorative etching consists of painting the design on the metal with an 
acid-resisting medium, sucli as asphalturn, and tlieri sidunerging the work 
into an acid solution that will eat all unprotected }>arts. The depth of the 
etching depends upon the length of time the work is left in tlie acid. 

The succes.s of a good job is attril>uted to meticulously prej)are(l metal, 
good fresh paint, and a carefully painted design. 

Etching Solution for Copper, Brass^ and Pewter 

To two parts of cold water, ad<l one part of nitric acid. 

Etching Solution for Aluminum 

To two parts of cold water, add one part of hydroi^ldoric acnrl. 

Procedure to Be Followed 

1. Clean tlie rnetal l>y scrubbing with line puinic(‘ powder and water; 
rub in one <lirection only (Fig. 1). 

2. Transfer the design to the irudal (Fig. 2). 

IT With a stylus, or a tine awi. scratch the design onto the metal, not 
too deeply (Fig. H). 

4. Scrub the metal vigorously with fine puiui<*e po\vd(U’ and water to 
remove every trace of oil and grease. Hin.se and dry. Do not 
touch tlie metal surfae-e with the fingers: ke(‘{> it <*overed wit!) a clean 
piece of paper or rag and expo.se only the part that is worked upon 
(Fig. 4). 

5. Paint the design with as|)haltum, using a small water-color brush; 
also cov’^er all parts of the work not to he touched by th(‘ acid. Dry 
overnight (Fig. 5). 

f). Place the work in an enamelc<l or glass tray, l^our in enough acid 
to cover the work. Hock the tray gently an<l u.se a feather to bru.sh 
off bubbles that form on the work. It takes about 2 liours to etch 
copper, 1 hour for brass, and 10 minutes for jiewtc^r; that, liowever, is 
only the approximate time, <lepending upon the. strength of the 
acid and the temperature. 

7. Rinse in water, tlien remove asphalturn paint with turpentine or 
gasoline. 

Aluminum ha.s a coating of an invisible oxi<le that j)r(‘vents the acid 
from biting into the rnetal at once. When the* aluminum (txid(* has bcum cut. 
the acid will begin to boil violently and become liot and must be dis{)osed 
ol or poured into another ve.ssel. After the first bite, fresli ;icid is i)<)ured 
over the work and the process is repeated until tlie d(“.sirf‘d depth of etehing 
is reached. 
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TO DESCRIBE AN ELLIPSE 

1. Draw center lines at right angles to each other (Fig. 1). 

2. Lay off the desired minor and major axes with a compass 
(Fig. 2). 

3. Using half the major axis and the lower extremity of the 
minor axis as center, draw an arc cutting the major axis in 
two points. These are the two focal points (Fig. 3). 

4. Place one pin at the extremity of the major axis and a second 
pin at the farther focal point (Fig. 4). Double a string or 
thread around the two pins; tie securely. 

5. Remove the pin at the extremity of the major axis and place 
it at the other focal point, leaving the string around both 
pins (Fig. 5). 

6. Insert a keen-pointed pencil in the loop and describe the el- 
lipse (Fig. 6). 
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TRANSFERRING A DESIGN 


Beeswax is an ideal medium to use \vhf‘ii a design is to be trans- 
ferred from paper to metal, or from orit^ piece of paper to another. 
In all cases, it must be used very sparingly. A piece of beeswax can 
be purchased in any drug or paint stor<‘. 

Procedure in Transferring a Design from Paper to Metal 

1. Scrub the metal clean with pumi(‘e powder and water; rub 
in a rotary manner. 

2. Warm the metal over a Bunsen burner or alcohol lamp to 
about the temperature of boiling water. (Beeswax melts at 
about 145°F.) 

3. Touch the heated me^.al with the beeswax, dep()siting a small 
amount. 

4. Spread the beeswax over the surface of the metal with a 
small piece of a clean rag and let the metal cool and the wax 
harden. (An excessive amount of l^eeswax will defeat the 
purpose and result in failure to make a transfer.) 

5. Place the design on the metal, fa(*e down to the waxed metal 
surface. 

6. Rub a tiny bit of w'ax on the back of the pa]>er to make it 
slippery. 

7. With a burnisher, or the thumljnail, rub with firm hard pres- 
sure. The graphite, or l)lack lead, from the j)encil will stick 
to the beeswax and an exact copy of the design will have 
been transferred. 

Transferring a Design from Paper to Paper with Beeswax 

1. Pre])are the papeu* which is to rcMaavf^ the design by rubbing 
it very gently with a small pi(‘c*e of beesw’ax. 

2. Rul) the back side of the design sparingly with Ix'eswax. (The 
biirnish(‘r or fingernail will slide easily over th(‘ i)aper when 
this is done.) 

3. Place the design where it is wanted, fac{‘ down. 

4. Ptub it off with a firm pre.ssure of the fingernail. 

It is important to have a drawung with clean sharp liiH‘s. 

Ihinted matter may be transferred in the sam(‘ rnanru^r. 


52 



PROJECTS WITH PROCESSES 



COASTERS 


Nothing iH simpler to make than coasters of this type and a 
great many variations in the treatment of the edge can be made. 
Individual artistic skill may be displayed in working out different 
designs for etching. Animals, birds, flowers, and initials, ornamental 
or abstract, can be used. 

The form used for turning the edge can be either wood or metal; 
however, metal is best. A piece of cold-rolled steel (shafting), 3 
inches in diameter, about 4 inches long, should be used. Round the 
edge on one end and finish the surface with emery cloth, using 
No. 180 first, then No. 260. Finally, polish with crocus cloth. Apply 
oil to the cloth before using. 

Material 

Copper, soft cold-rolk^d, No. 18 gauge. 

■ Pewter, No. 16. 

Aluminum, No. 12. 

Measurement 

One 3)^^-inch circular disk. 

Procedure to Be Followed in Making 

1. Clean the metal by scrubbing with pumice powder and water. 

2. Planish carefully. 

3. Draw a 3-inch circle with a compass on the, back side of the 
metal disk. 

4. Place the disk on the form and start hammering the edge 
down over the form a little at a time (Fig. 1 ). Use a mallet. 

5. File and finish the edge with emery cloth. 

Fluting and etching are optional. 
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PORRINGER OR CEREAL BOWL 

This design is a copy of a veiy old porringer, a museum piece. 
Today they are used for breakfast cereals and are very practical 
for servings for children. Monograms or initials could be worked 
into the design of the handle. 

Material 

Pewter. 

Silver. 

Measurements 

Pewter: circular disk, 5 I 2 inches in diameter, No. 14 gauge, 
Brown and Sharpe. 

Silver: circular disk, inches in diameter, No. 18 gauge. 
Handle: one piece, 2 h)y 2)2 Kv yU inch thick. 

Fourteen inches of Jn-inch half-round wire. 

Procedure to Be Followed in Making (Pewter) 

1. Raise the bowl with the ball-peen hammer. The successive 
shapes from each round of hammering are shown in Figs. 1 
to 6. 

2. Planish carefully with a highly polished hammer. 

3. Flatten the bottom on a piece of steel that is highly polished 
(Fig. 7). 

4. Level the bowl. Use a surface gauge for marking. 

5. Fit and solder the half-round wire to the edge, as shown in 
Fig. 9. 

6. File and finish the edge. 

7. Transfer the design of the handle to the metal and scratch 
it with an awl. 

8. Saw it with a jeweler’s saw, 

9. File and finish with emery cloth. 

10. Fit the handle to the bowl and .solder (Fig. 8). 
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ASH TRAYS 


Wticn sinking a well on a tray, or a platter, or an ash tray — it 
is all the same — praetiee is important to do a good job. For the 
l)eginner, it is safest to use a block of hardwood, end grain, as shown 
in Fig. 1. When more cxperiem‘e has b(‘en gained in the control 
of the hammer, an iron should l>e used in place of the wood. The 
design of the rim should be cut after the center well has been sunk. 

Material 

Copper or brass. 

Pew'ter. 

Aluminum. 

Measurement 

One piece, 5 inches square, No. 20 gauge, Brown and Sharpe. 

Procedure to Be Followed in Making {Copper and Brass) 

1. Scrub with pumice povv^der and water. Select the better side 
of the metal for the front side. 

2. Planish carefully with a highly polished planishing hammer. 

3. Anneal and pickle the metal. 

4. Straighten. 

5. Describe a circle for the size of the w'ell. Use a jjair of dividers. 

6. Prepare a hardwood block, as shown in either Fig. 1 or Fig. 2. 

7. Start sinking the center (Fig. 2). Use a sinking hammer, as 
shown in Fig. 3. 

8. Make the grooves (Fig. 4). 

9. Cut the outside with a jeweler’s saw^ 

Pewter cannot be annealed; it can be softened, Annealing 
and Heating, on page 6.) 
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TWO-LIGHT CANDLESTICK 

An attractive modern design may be made from standard stock 
sizes of metal parts. Copper, brass, bronze, and aluminum pipes 
can be purchased in innumerable sizes and wall thicknesses. Rods 
of many sizes are also stocked by dealers. A 1-ineh slice of a 5-inch 
pipe with i-^-inch wall forms the loop of this candlestick. The ring 
should be filed and finished before being cut; also, it .should be scored 
at the place where it is bent. 

Material 

Copper or bra^ss. 

Measurements 

One piece 5-inch o.d. tubing, V^-inch wall, 1 inch long. 

Two pieces 1 -inch o.d. tubing, Ke-inch wall, l.t -4 inches long. 
One slice of a 4-inch rod, inch thick. 

One piece 5^|j"-inch round rod, inch long. 

Two pieces, 2 inches in diameter. No. 18 gauge. 

One rivet, by \}4 inches, round head. 

Procedure to Be Followed in Making 

1 . File and finish the 5 -inch loop. 

2 . Remove the waste by cutting with a hack saw. 

3. Score the metal, then bend it. 

4. Finish the base and sleeve. 

5. Drill and countersink the necessary holers. 

6 . Hard-solder the 1 -inch tubing to the circular disk. 

7. Remove the center of the disk with the jeweler's saw. 

8 . Fit and soft-solder the candleholders to the main loop. 

9. Finish all the separate parts. 

10 . Rivet the job together. 
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6.INCH CANDY DISH 


A small and shallow dish of this type can be made in many differ- 
ent ways. A common method employed by amateur craf tworkers is 
the one shown in the illustrations and it is a perfectly good method, 
provided a good clean hardwood mold has been made for sinking the 
metal disk into (Fig. 1). In the absence of a mold, the metal can 
be hammered into shape with a ball-peen hammer, as shown on 
page 10 (Shallow Hollowing). 

Material 

Pewter. 

Silver. 

Copper or brass. 

Measurements (Pewter) 

One circular disk, 6 inches in diameter, No. 16 gauge, Brown 
and Sharpe. 

One strip, % by 7 inches, No. 16. 

For silver, copper, and brass, use No. 18 gauge. 

Procedure to Be Followed in Making 

1. Prepare a mold (birch) with the contour of the dish (Fig. 1). 

2. Planish the metal carefully. 

3. Place it over the hollow in the wood mold. 

4. Start hammering it into the mold; use a leather-covered 
mallet. 

5. Make the lower ring. 

6. Finish and trim the edge of the bowl to any desired design. 

7. Fit the base to the bowl. 

8. Solder the base to the bowl. 
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NAPKIN CLIPS 


Odds and ends of metal may be converted into such things as 
napkin rings, clips, or buttons. Initials can be cut out of a different 
metal and soldered or riveted on, or they may be etched into 
the metal. 

Material 

Silver. 

Copper or brass. 

Aluminum. 

Measurements 

As shown in the illustrations; No. 18 gauge, Brown and Sharpe. 

Procedure to Be Followed in Making (Fig. 1 ) 

1. Planish a rectangular piece of metal to make it hard and 
springy. 

2. Transfer the design to the metal and saw it out with a jeweler’s 
saw (Fig. 4). 

3. File and finish the edge of the metal with emery cloth. 

4. Bend the metal, as shown in Fig. 5. 

5. Saw out the initial. 

6. Solder it onto the clip. (See page 28, Soft Soldering,) 

Cold solder, a product that can be purchased in the hardware 
store, is satisfactory to use where an initial is to be attached to an 
aluminum surface. 
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STATIONERY HOLDER 

A handy and useful gadget for any desk. This can have a very 
personal touch by the application of an initial, monogram, or 
insignia, such as the wings of the flying corps, on the front. 

Combinations of metal are most attractive, as copper and brass 
(study Fig. 1), or aluminum with a brass base. 

Material 

Copper and brass combination. 

Aluminum and brass comfjination. 

Measurements 

One piece, 6 by 7'^i inches. No. 18 gauge, Brown and Sharpe. 
One piece, 2}^^ by 4?s inches. No. 20. 

One piece, 2 by inches, No. 22. 

One piece, % by by 63-^ inches. 

Two rivets, by }y '2 inch, round head. 

Four escutcheon pins. (Clip and use for rivets.) 

Procedure to Be Followed in Making 

1. Planish the 6 by 7^^-inch piece of metal. 

2. True up the edges and round the corners with a file. 

3. File and finish the base. Drill and countersink two holes for 
the rivets. 

4. Make the decorative panel. 

5. Drill all the holes for the rivets. 

6. Rivet the decorative panels in place. 

7. With an awl, mark the two lines where the metal is to be 

bent. ^ 

8. Bend to right angles. 

9. Rivet the U-shaped metal to the base. 
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WATER PITCHER 


The design of this pitcher resembles the shape so often seen in 
earthenware ewers. It is well adapted to being made in metal. The 
main body could be made from a single cylinder or hammered up 
from a flat disk; likewise, the handle could be made from two strips 
of metal. 

Materiel 

Copper or brass. 

Silver. 

Pewter. 

Measurements (Made as Shown in the Illustrations) 

Two circular disks, 7:^4 inches in diameter, Xo. 16 gauge, 
Brown and Sharpe. 

One piece, 3}^ by S}<2 inches, Xo. 16. 

One strip, ,p 4 by IVK inches, No. 16. 

One strip, ?8 by 8 inches, Xo. 16. 

One cast handle. 

Procedure to Be Followed in Making 

L Make a full-size working drawing; enough dimensions are 
given to work out the details. The main body is spherical 
in shape. 

2. Dome the semispheres (Figs. 1 and 2). 

3. Planish carefully (Fig. 3). 

4. Make the neck (Fig. 5). 

5. Cut an opening in the upper half, a little smaller than the 
size of the neck. 

6. Make the center band. 

7. Make the ring for the; base. 

8. Fit all the parts carefully before any .soldering is done. 

9. Make a wood pattern for the handk*, from which a casting 
should be made. 

10. Fit the handle to the pitch(*r, tlnm solder. 
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14.INCH FLUTED PLATTER 

The process of hollowing the center of the metal disk is called 
'‘sinking/’ This process is used in the construction of trays and 
plates, such as the one shown in the illustration on the opposite 
page. The sinking line should be described with a divider, if a circle 
and from a template, if any other shape. 

Hardwood blocks are indispensable in doing metal work, as will 
be noticed from the pictures. It is used for sinking and straightening 
the plate; also, for doing the fluting on the rim, in this case. 

Material 

Copper or brass, soft cold-rolled. 

Aluminum, soft. 

Pewter. 

Measurements 

One circular disk, 14 inches in diameter, So. 18 gauge, Brown 
and Sharpe, for copper and brass; No. 14 gauge, for aluminum 
and pewter. 

Procedure to Be Followed in Making 

1. Scrub the metal with fine pumice powder and water; select 
the best side of the metal. 

2. Scratch a circle, inches in diameter, with a divider. 

3. Prepare a hardwood block (l)irch) ; driv(‘ in tw'o nails for 
stops. 

4. Use an oval sinking hammer; strike lightly just inside the 
sinking line, rotating slowly (Fig. 1). 

5. Straighten the plate (Fig. 2). 

6. Repeat the sinking until the desired depth is reached. 

7. Prepare a wood block for the fluting (Fig. 3). 
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BEAKER 


This beaker was sketched in a museum in Be^lgium. The original 
was made in silver, but it may well be made in pewter. It is modern 
in design and not difficult to make. The squared diagram shows the 
exact shape of the contour. When made in pewter, the seam should 
be fused or “welded’' so that there will he no difference in the color 
of the metal (see page 30). The balls can be turned from solid 
stock. 

Material 

Silver. 

Pewter. 

Measurements (Silver) 

One piece, 6 by 11 inches, No. 18 gauge, Brown and Sharpe. 
Four pieces, by % by inches. 

One circular disk, 3?^ inches in diameter, inch thick. 

One circular disk, inches in diameter, inch thick. 

Four %-inch balls. 

When pewter is used, the 6 by lldnch piece should be No. 16 
gauge metal. 

Procedure to Be Followed in Making (Silver) 

1. Make a full-size, detailed, working drawing. 

2. Cut the segment of metal to form the truncated cone 
(Fig. 1). 

3. Bend and tie together with iron wire (Pdg. 5). 

4. Solder the seam with hard-flowing silver solder. 

5. Clean by pickling. 

6. Even up the vseam by filing, scraping, and hammering. 

7. Shape it as shown in Figs. 2 and 3 and planish at the same 
time. 

8. Solder the beaker to the base. 

9. Solder the supports in place. 

10, Solder the balls in place. 
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PITCHER 


The capacity of this vessel is 1 quart. The lines are simple and 
it takes but a few tools to make it. A full-size working drawing should 
always be made before the work is started. It gives the worker an 
opportunity to study the details of construction. Notice particularly, 
in Fig. 6, the way the bottom is placed. 

Material 

Copper or brass. 

Silver. 

Pewter. 

Measurements (Copper, Brass, or Silver) 

One piece, 53^^ by 15M inches, No. 18 gauge, Brown and Sharpe. 
One piece, 33^ by 93^^ inches, No. 18. 

One piece, 2 by 3 inches, No. 18. 

One circular disk, S}y^ inches, No. 18. 

One piece, Ke by by inches long. 

If the pitcher is made in pewter, the gauge of the metal should 
be No. 16. 

Procedure to Be Followed In Making 

1. Bend the metal to form a cylinder; tie it with iron binding 
wire, No. 16. 

2. Solder with hard-flowing silver solder. Clean by pickling. 

3. Start shaping the vessel (Fig. 2). 

4. Planish carefully; use a highly polished hammer (Fig. 3). 

5. Make the neck (Fig. 4). 

6. Make the spout (Fig. 5). Shape a piece of wood as shown. 

7. Solder the neck to the main body. 

8. Solder the spout to the neck. 

9. Forge the stock for the handle to a gradual taper. File, bend, 
fit, and solder it to the pitcher. 

10. Turn the edge of the circular bottom piece, fit it to the 
vessel, and solder (Fig. 6). 
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MAIL BOX 


Accurate layout is essential. Any sh(‘et-metal man can make the 
bends in a few minutes, llie letteririfj; should l)e made on separate 
pieces of metal and riv(ded on to tlie box. Th(^ spring is made from 
a round rod. 

Material 

Co|)per, hard rolled. 

Brass, hard rolled. 

Measurements 

One piece, l()?s by IS.ki inch(\s. No. 22 gauge, Brown and Sharpe. 
One piece, 43'« ^>3^^ ^ inches, No. 22. 

One piece, 3 by 53*2 inches, No. 22. 

Three feet of >^;} 2 -inch round rod. 

Procedure to Be Followed in JAaking 

1. Select the poorest side of the metal and lay out all the lines 
shown in the drawings. Us(' a kc‘(m-po intend scratch awl and a 
try scpiare. 

2. Cut the pieces with a pair of shears; use a jeweler's saw 
where it is not possiV)le to cut with the snips. 

3. Bend to shape on a sheed-metal worker’s ‘0)rake.” 

4. Bolder the box together. 

5. Fit and solder the bottom in place. 

6. Make the hinges and do the fitting. 

7. Make the name plate. 

8. Rivet to the l)ox. 

9. iMake the spring shown in Fig. 1. 

10, Solder the spring to the bottom. 
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CIGARETTE BOX 


A unique combination of metal and wood, simple in construction 
and easy to make. The lifts shown in Fig. 1 are trinkets in a plastic 
material picked up in the dime store. 

Material 

Copper or brass, soft cold-rolled. 

Aluminum, soft. 

Pewter. 

Silver. 

Measurements (Pewter or Aluminum) 

One piece, hy 5?^ inches. No. 16 gauge, Brown and Sharpe. 

One piece, by inches. No. 16. 

Two pieces of wood, maple, by i Mo by 3 inches. 

When made in copper, brass, or silver, the gauge of the metal 
should be No. 20. 

Procedure to Be Followed in Making 

1. Remove all blemishes and scratches from the metal by rub- 
bing with pumice and water; rub in one direction only. 

2. Drill holes in the metal the size of the escutcheon pins. 

3. Bend the box part (Fig. 3). 

4. Nail the wood in place (Fig. 4). 

5. Make the four inch deep cuts in the lid with a jeweler’s 
saw before bending (Fig. 2). 

6. Make the lift, drill the holes necessary, and screw it on from 
the inside of the box. 
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FLOWERPOT HOLDER 


The holder as shown in the illustration, of eourst^, must be made 
to the size of a flowerpot. The eonstruetion shown may be simplified 
by making the two main scrolls from rectangular stock by % 
inches, then riveting or sold('ring th(‘ two together to form the center 
column, inch square. 

A full-size diagram of the shape of the scroll should be made 
before the work is startc^d. 

Material 

Copper or brass. 

Aluminum. 

Measurements 

One piece, ])y 3^^ by 20 inches. 

(Alternate two pieces by ?.s by 20 inche.s.) 

One piece, 3 k hy Js by 30 inches. 

Rivets fs l)y 1 inch, round head. 

Procedure to Be Followed in Making 

1. Lay out full-size drawing. 

2. Split the square stock to the recpiired depth (Fig. 1). 

3. Remove the saw marks. 

4. Bend the scrolls to c<jnform with the drawing. 

5. Make the loop the diameter of the flowerpot. 

6. Drill the holes for tlu‘ rivets. 

7. Assemble. 
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SPIRAL CANDLESTICK 


The twisted part of the eandle^holder should be laid out as shown 
in the diagram and filed and finishcni with fiiic^ emery cloth before 
it is twdsted around a rod having a dianu^ter of about •'?« inch, as 
there is always a spririgback after twisting. It is suggested that the 
lower circular disk and the spiral be mad(‘ of co|)per and the smaller 
disk be made of brass. 

Material 

Cox)per and brass. 

Measurements 

One piece ()f copi>er, 1 ^4 l>y in(‘bes, Xo. 18 gauge, Brown and 
Sharpe. 

One circular disk, 33 2 indies in tliarncder, bs inch thick, copper. 
One circular disk, 2:bi inches in diaine't<u*, :b22 inch thick. 

One T'is-inch waslier, bt inch thick. 

One rivet, ^ by inch. 

Procedure to Be Followed in Making 

1. Saw the (‘ircular disks with a jeweler's saw, file, and finish the 
edges and surfaces. 

2. Cut, file, and finish the spiral part. 

3. IXvist it around a dowel about ^ inch in diameter. 

4. Drill an ly^-inch hole through tlu‘ three disks. 

5. Countersink the holes. 

6. Rivet the three disks together. 

7. Solder the candleholder to th(‘ base. 
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WATER PITCHER 


A }>ra(‘tical aiul useful watcu- piteluM' vvit li a capacity of 5 pints. 
It is not difficult to mak(\ A wood patt<‘rn rnu.«t lx* made of the 
handle, from which a metal castiug .should he niad(‘. When the 
pitcher is made of {>ewt(U', the haii<ilf‘ can h(‘ caist in a plaster of 
Paris mold; however, the handh‘ can also he for^{‘d from bar stock 
and filed to the final .sliape. A full-sizc‘ working drawinjz; with the 
developiTKUits shcjuld ma<h‘ Ixdcu'e thf‘ work is startc^d. 

Material 

Copp(U‘ or brass. 

Silver. 

Pewtei-. 

Measurements 

()n(‘ pi(xxs 7*bj by 20 inches. No. Hi gauRe, Brown and Sharpe. 
<)ne piece, 2^2 1 ineh(‘.s, Nh). Hi. 

One (‘ircular disk, 0 2 inch(‘s in dianuder, No. 18. 

Handle, as shown in the ^ .squared diagram. 

Procedure to Be Follovred in Making (Copper, Brass, or Silver) 

1. Chit the metal to tlu^ shape of the d<‘V<‘l<)p(xi pattern (Fig. 1). 

2. Prepare th(‘ nndal for .sohhu-ing as shown in Fig. 2. Use No. 16 
aniH^aled iron liinding wircv 

3. Sold(U‘ with luird-flowing silvcu* soId(‘r. 

4. Remove iron wir{‘s, tlnui pickhx 

5. Start shaping the pitcher (Fig. 3). 

(). Planish. 

7. Sha}X‘ th<* spout , fit it. to tin* V(‘ssel, and .^ohhu*. 

8. .Make the handle, fit it, and .sokhu-. 
t). Solder th(‘ bottom in placix 

Wluxi this job is niadi- of pewt(u-, tin* seam sliould lx* fu.sed with 
pewter, as exjilained on page* 30. 
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FLUTED 9-INCH BOWL 


Bowls of this size serve many purposes. They may be used for 
salads, flowers, or fruit and have decorative values when not in 
use. The fluting is done when the metal has been shaped and plan- 
ished. As a rule, it is started in a grooved hardwood block with a 
raising hammer or a blunt chasing tool, as shown in Fig. 1. For 
finishing finer work, the bowl is filled with pitch and planished. 

Material 

Pewter. 

Copper or brass. 

Silver. 

Measurements (Pewter) 

One circular disk, 11 inches in diameter, No. 14 gauge, Brown 
and Sharpe. 

One circular disk, inch€?s in diameter, No. 16. 

One strip, % by 85^ inches, No. 16. 

One strip, by 13 by inches. 

When made in copper, brass, or silver, the circular disks should 
be No. 18 gauge. 

Procedure to Be Followed in Making 

1. Raise the bowl (see page 12). 

2. Shape the base. 

3. Make the intermediate ring (Fig. 2). 

4. Planish the three units carefully with highly polished tools 
(Fig. 3). 

5. Flute the bowl and the base (Fig. 1). 

6. Make the lower base ring. 

7. Saw out the center from the base shell. 

8. Solder the lower ring to the base. 

9. Solder the intermediate ring to the base. 

10. Solder the base to the bowl. 

11. File and finish the edge of the bowl. 
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BEAKER 


A table settin^i; with drinking v(‘ssels of pewb'r or silver has a 
charm all its own. d'he individnal touch may be givtai by the applica- 
tion of an initial soldered on to th(‘ beaker. If several l^eakers are 
wanted, a pattern should l)e made of the beaded ring (Fig. 5), and 
from this the necessary castings made. 

Material 

Pewter. 

Silver. 

Measurements (Pewter) 

One piece, 5 by 9 inch(‘s, No. lb gaug(‘, Brown and Sharpe. 
One piece, :1s by 41^ inches, Xo. lb, bead(*d ring. 

One piece, }/i by 10 inches, Xo. 14, lower ring. 

One disk, 3^2 inches in diameter, Xo. 1(>. 

Procedure to Be Followed in Making 

1. Cut stock, as shown in Fig. 1. 

2. Curve, fit the joint, and sold(u*. 

3. Planish carefully (Fig. 2). 

4. Stretch the lip by hammering. 

5. Shrink the lower end witli a mallet (Fig. 3). 

6. Alake the beaded ring (Fig. 5). 

7. Make the lower ring for the base (h'ig. 1). 

8. Raise the 33^-inch disk an<l planish. 

9. Fit the lower ring and sohier to th(‘ bas(‘. 

10. Cut a 23'^-inch hok' in tlu' camteu* f)f tin' bas(‘. 

11. Fit and as.semble th(‘ different j)arts. 

The initial should be saw^ed out of .Xo. 22 rmd.al and soldered on 
with extra easy-flowing solder. 
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TABLE SCRAPER AND CRUMB TRAY 

A simple and inexpensive set of tools for the table. xA.luminuni 
trays with brass handles make a pleasing combination. Copper and 
brass go well together, also. A wood form must be prepared, as 
shown in Fig. 2 . 

Material 

Copper and brass. 

Aluminum and brass. 

Pewter. 

Measurements 

One piece, 3% by 7^4 inches. No. 18 gauge, Brown and Sharpe. 
One piece, round rod, 4 inches long. 

One ihece, by 8^4 inches, 'So. 18. 

One piece, round rod, 434 inches long. 

Procedure to Be Followed in Making 

1 . Prepare a piece of hardwood (birch) to shape the metal over. 

2. Planish the metal carefully; strike harder along one edge 
to make it thin and knifelike. 

3. Anneal and straighten the metal. 

4. Shape it over the wmod form. 

5. File and finish the edges with emery cloth. 

6. Cut a slot in the bra.ss rod about 3.1 inch deep. Use a hack saw. 

7. Thin the edge of the tray by hammering to fit the groove in 
the rod. 

8 . Press in place. 

An alternate handle is shown in Fig. 1 . 
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CARD TABLE NUMBERS 


This novelty f‘an be made in several different ways. The numbers 
may be cut out of brass or bronze witfi a jeweler’s saw and soldered 
to a copper or pewter base. Or they may be- made of copper, brass 
or pewter with the numljers etched into the metal. 

Material 

Copper or brass. 

Pewter. 

Measurements 

Eight pieces, IJ^s by 2}4 inche.s, Xo. 16 gauge. Brown and 
Sharpe. 

Thirty-two t^j-inch brass halls. 

Procedure to Be Followed in Making (Pewter, etched) 

1. Scrub the metal with pumice powd(‘r and water. 

2. Draw or transfer the design to the rnetal. 

3. Scratch the design with an awl. 

4. Scrub again with kitchen cleanser. 

5. Paint the design, numl)er, border, and the entire back side 
of the metal with asphaltum fan acid-resisting paint). Let 
it dry overnight. 

6. Prepare the etching solution. To two parts of cold water, 
add one part of nitric acid. 

7. Immerse the metal in the etching solution, using a feather 
to brush off the gas bu})bles that form on the surface. 

8. Etch about ten minutes; rin.s<‘ in cold water. 

9. Remove the paint with turpentine or witli any other solvent. 

10. File a flat spot on the halls (Fig. 2). 

11. Solder with 50-50 solder (Fig. 1 ). 

The hammered edge is optional. 
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INDIVIDUAL COCKTAIL TRAY 

As an added attraction to a little tray of this kind an initial or an 
ornament may be etched or chased. 

Material 

Copper. 

Brass. 

Pewter. 

Aluminum. 

Measurements 

For copper or brass, one piece, 5 by 7 inches, No. 18 gauge, 
Brown and Sharpe. 

Aluminum, No. 12 gauge. 

Pewter, No. 16 gauge. 

Procedure to Be Followed in Making 

1 . Prepare a block of wood, birch or maple, 4 J 4 by inches. 
Round the corners and the edges with a 6-inch wood rasp and 
finish with sandpaper (Fig. 1). 

2. Clean the metal by scouring with fine pumice powder and 
water, or with kitchen clean.ser. 

3. Planish one side of the metal with a highly polished hammer. 

4. Anneal the metal. (Pewter cannot be annealed.) 

5. Straighten with a rawhide mallet. 

6. Cut the corners round. 

7. Place the metal on the wood form and begin hammering the 
edges of the metal over the form (Fig. 2). 

Another way to do this is to make an extra piece of wood a 
little smaller than the form, then clamping the metal between the 
two pieces of wood, using the vise as a clamp for holding. 

A suggestion for trimming or finishing the edge i.s shown in Fig. 3. 


94 



TG. a 




FIG. 1 




MODERN TWO-LIGHT CANDLESTICK 


This piece of fine design and excellent craftsmanshin 
sketched, with permission, nt an art exhibit in Copenhagen D 
mark. It reflects in its lines what is generally known as “Da 
silver,'^ simplicity and strength. It might be improved bv elev^n!^ 
the oval base slightly with four feet. ‘ ^ 


Material 

Silver. 

Pewter. 

Copper or brass. 

Measurements 

One oval, 4 by by inch thick. 

One oval, 2 by by inch thick. 

One strip, by 8)4 by :tv 2 inch thick. 

One strip, by 5?^ by inch. 

Two pieces, 2^ by 3H inches, No. 18 guug(^ Brown and Sharpe. 
Two disks, inch in diameter, j .Q inch tliick. 

Two disks, 2 inches in diameter. No. 18 gauge. 

Two pieces l^-inch round winN 2 inches long. 

Two pieces J^-inch round rod, 2 inches long. 

Procedure to Be Followed in Making 

1- Lay out the two ovals (sec page 50). Cut th(‘m with the 
jeweler's saw. 

2. P'orm the two scrolls. 

3. Lay out the cone-shaped caiidleholders; us(‘ a radius of 
•IM inches, solder, and shape. 

4. Solder the 2-inch disks to the holders. 

5. File or forge the two stems. 

6. Fit the different parts together. 

7. Remove all sears and scratelnss witli purnicc powder and 
water. 

8. Solder the component parts togetheu*. 
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SIX SIMPLE ASH TRAYS 

The ash trays shown on the opposite page are all simple in design 
and easy to make. Figures 1, 2, 5, and 6 are made like a plate with 
a sunken center. The outside shape can be cut with a jeweler’s saw. 
The bowl on Figs. 3 and 4 is hollowed with a ball-peen hammer and 
the base may be stretched from a piece of tubing. 

Material 

Copper or brass. 

Pewter. 

Measurements 

As shown in the illustrations. 

The gauge of the metal should be No. 18 or 20, Brown and 
Sharpe, for copper or brass; No. 16, if made in pewter. 

Procedure to Be Followed in Making (Figs. 1, 2, 5, and 6) 

1. Scrub the metal clean, then planish carefully. 

2. Anneal, pickle, and straighten. (Copper and brass only.) 

3. Mark the center lightly; describe the circle with a pair of 
dividers. 

4. Sink the center, using a plate or .sinking hammer; straighten 
occasionally. 

5. With a chasing tool and a hammer, and a block of hardwood 
as a support, make tlie groove (.see page 58). 

6. Mark the design; cut with a jeweler’.s .saw. 

7. Punch in whatever lines there are on the de.sign. 
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SMALL SERVING TRAY 

A handsome little tray suitable for breakfast serving or for a 
sugar and creamer. 

Material 

Copper or brass, soft cold-rolled. 

Pewter. 

Silver. 

Measurements 

One circular disk, 10 inches in diameter, No. 18 gauge, Brown and 
Sharpe. 

Two handle pieces, 2 by 33^^ inches, No. 14 gauge, Browm and 
Sharpe. 

Two reinforcing wires below' the handles, ^^2 inch square, 
3 inches long. 

Procedure to Be Followed in Making 

1. Planish the circular disk. 

2. Anneal and straighten. 

3. Prepare a forming block of hardwood, birch or maple (Fig. 

1 ). 

4. Describe a 9-inch circle on the back of the disk. 

5. Place the disk on the wood form and hammer down the 
rim a little at a time with a rawhide or wood mallet (Fig. 2). 

6. File and finish the edge of the tray. 

7. With a chasing tool or punch give the edge a hammered 
finish (Fig. 4). 

8. Saw out the handles with a jeweler’s saw’. 

9. File and finish the edges, then fit them to the edge of the 
tray. 

10. Bend and fit the square wire for reinforcement below the 
handle (Fig. 5). 

11. Solder the handles and the square wire to the tray, using 
50-50 wire solder (Fig. 3). 

12. Clean and finish the tray. 


100 




FLOWER HOLDER 


A pretty little flower holder that can be made from short ends 
of metal tubing; almost any wall thickness will do. The oval base 
pieces should be laid out as ellipses (see page 50). 

Material 

Copper. 

Brass. 

Measurements 

One piece of tubing, 2 inches o.d., Ke-inch wall, 4^ inches long. 
Two pieces, 1 inch o.d., J^e-inch wall, 2^i inches long. 

One piece, 2 inches i.d. by 23^ inches o.d., inch long. 

One piece, by 53^:^ by ^^2 inch thick. 

One piece, 3 by 4% by inch thick. 

Procedure to Be Followed in Making 

1. Lay out the ellipses on manila paper and cut them out. 
Transfer to the metal; use a scratch awl. 

2. Cut the metal with a jeweler^s saw, or drill a series of holes 
along the outer perimeter. 

3. File and finish the edges with emery cloth. 

4. Square the ends of the tubing. This can be done easily if a 
lathe is available. 

5. Solder the narrow ring to the large pipe. 

6. Rivet the two oval base pieces together. 

7. Solder tubing to the base. 

All scratches and blemishes must be removed from the metal 
before final soldering. 
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CRUMB TRAY AND CRUMB SCRAPER 


Material 

Copper, brass, pewter, or aluminum. 

Measurements 

Copper, soft cold-rolled, No. 18 gauge. 

Brass, soft, No. 18 gauge. 

Pewter, No, 16 gauge. 

Aluminum, No. 14 gauge. 

Procedure to Be Followed in Making 

1. Planish the flat sheets of metal. 

2. Anneal the metal to make it soft. This is not necessary if 
working in pewter. 

3. Straighten the metal with a rawhide mallet on a clean flat 
iron. 

4. Mark the part to be sunk like a tray with a scratch awl 
(Fig. 1). 

5. Sink with a tray hammer to the required depth. 

6. Straighten the metal again on the flat iron, using the rawhide 
mallet. 

7. Mark the design and cut the outside shape with a pair of 
shears or a jeweler^s saw. 

8. Mark the two inside lines on the back of the job. 

9. Raise the metal by using a punch or chasing tool, as shown 
in Fig. 2. This can be done on a piece of hardwood. 

10. Mark the two inside lines on the back of the metal. 

11. Raise the ridge by using a punch or chasing tool, as showm in 
Fig. 2. This can be done on a piece of hardwood. 
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PLATTERS 


The size of a tray determines the gauge of the metal from which 
it must be made; also the kind of material. The following schedule 
may be used for various sizes of platters, as shown in the illustrations 
on the opposite page. 


FIG. 1 


Material 

Outside diameter, 
inches 

Inside diameter, 
inches 

Gauge 

Copper and brass 

10 

6 

18 

Copper and brass 

14 

8 

18 

Copper and brass 

16 

9 

16 

Aluminum 

10 

6 

16 

Aluminum 

14 

8 

14 

Aluminum 

16 

9 

12 

Pewter 

1 

10 j 

6 

16 

Pewter 

14 1 

8 

14 

Pewter 

16 

9 

14 


FIG. 2 


Material 

Outside diameter, 
inches 

Inside diameter, 
inches i 

Gauge 

Copper and brass 

10 

1 

18 

Copper and brass 

14 

t ^ 

18 

Chopper and brass 

16 

i 10 

16 

Aluminum 

10 


16 

Aluminum 

14 

9 

14 

Aluminum 

16 

10 

12 

Pewter 

10 

I 6M 

16 

Pewter 

14 

I 9 

14 

Pewter 

16 

1 

14 


The copper should be soft cold-rolled to ensure a smooth surface. 
The aluminum must be ordered soft. 

The sinking of the center of a tray is explained on page 70 . 
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FLOWER OR FRUIT BOWL 

A bowl of this size should be made of a heavy gauge metal 
especially when made of a soft metal like pewter. Pewter is a very 
ductile metal and an 11-inch disk can easily be raised to a 3 inch 
height without softening the metal. 

Material 

Pewter. 

Measurements 

One circular disk, 11 inches in diameter, No. 14 gauge, Brown 
and Sharpe. 

One 6-inch disk, No. 16 gauge. 

Procedure to Be Followed in Making 

1. Draw a few concentric circles on the disk for guide lines. 

2. Place the metal on a sandbag and start hammering with a 
wood mallet having a rounded face; follow^ the guide lines 
until the center has been reached (Pig. 1). 

3. Repeat the operation until the bowl is about 3J^^ inches high 

(Fig. 2). 

4. Describe a 3-inch circle on the outside. 

5. Flatten the side on an iron stake (Fig. 3). 

6. Flatten the bottom on a stake having a 3-inch diameter 
(Fig. 4). 

7. Level by filing. 

8. Raise the base in a similar manner as the bowl to about a 
2-inch height. 

9. Draw a guide line 3^^ inch from the edge (Fig. 5). 

10. Shrink the diameter to 53-^ inches (Fig. 6). 

11. Remove a circular piece from the center by sawing; 23^ 
inches in diameter. 

12. Fit the base to the bowl. 

13. Solder with 50-50 solder; place the solder on the inside. 

14. Finish by rubbing hard with fine pumice powder and water; 
then rub with No. 0000 steel wool and soap water. 
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COMPOTE OR CANDY DISH 

Shallow bowls, like the one shown in the illustration, when 
made in pewter, can be made in a wood mold. If a planished effect 
is desired, the metal should be planished before it is shaped in 
the mold. A mallet covered with a piece of leather must be used 
for hammering. 

Material 

Pewter. 

Copper or brass. 

Silver. 

Measurements (Pewter) 

One circular disk, 6 inches in diameter, No. 16 gauge, Brown and 
Sharpe. 

One strip, by 7 inches long. No. 16. 

Procedure to Be Followed in Making 

1. Scrub the metal with fine pumice powder and water; rub in 
one direction only. 

2. Place the disk in the mold and start hammering along the 
outer edge and work toward the center; do not hammer too 
hard. Little by little the metal will yield and take the shape 
of the mold. 

3. Draw file the edge and finish the edge with fine emery cloth. 

4. Bend the base strip to the curvature, as shown in Fig. 3. 

5. Bend the curved strip to form a circle and solder with 50-50 
solder (Fig. 4). 

6. Fit the ring to the bowl and solder with extra easy-flowing 
soft solder. 

When made in silver or copper, the gauge of the metal should 
be No. 18, and a ball-peen hammer should be used in the shaping. 
It should then be planished as explained on page 16 {Planishing). 

The edge of the bowl may be enhanced as suggested in Figs. 1 
and 2. 
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CANDLEHOLDER 


Material 

Copper, brass, pewter, and aluminum. 

Measurements 

Copper and Brass. The main disk is made from a 6'inch, No. 18 
gauge, soft cold-rolled metal. The candleholder is 1 inch o.d. 
T-:s inch i.d. 

Pewter. The tray and the holder should be No. 16 gauge metal. 
Aluminum. The 6-inch disk should be No. 12 gauge, soft, and 
the tubing 1 inch o.d. with a e-inch wall. Note in the sketch, in 
the lower left corner, how provision is made for riveting the candle- 
holder to the base, as it is not possible as yet to solder aluminum. 

Procedure to Be Follov/ed in Making 

1. Cut all the required stock. 

2. Stretch the 1-inch tubing by hammering (Fig. 1). 

3. Spread or flare the end of the metal for the handle; then 
planish and anneal (Fig. 2). 

4. Hammer the 6-inch disk into shape, starting as shown in 
Fig. 3. Finish as shown in Fig. 4. 

5. File the design on the end of the handle; then bend it to a 
right angle (Fig. 5). 

6. Drill the necessary holes and rivet the handle in place. 

7. Soft-solder the tubing to the bavSe; place the solder on the 
inside of the tube. 

Figure 7 shows how tubing can be made if the candlestick is 
made in aluminum. 

The edge of the base may be made wavy, as shown in the sketch 
in the upper corner. 
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SERVING TRAY 


A tray of this size is useful and can be trimmed to look very 
enticing, as one that was noticed in a garden restaurant in Sweden 
where it was used for smorgas servings. To make it more individual, 
a motif or a letter could be etched within a 6- or 7-inch circular 
field in the center. A piece of hardwood, birch or maple, 2 by 6 by 
12 inches, must be prepared for the work, as shown in Fig. 4. 

Material 

Aluminum, soft. 

Copper or brass, soft cold-rolled. 

Measurements (Aluminum) 

One disk, 18 inches in diameter. No. 12 gauge, Brown and 
Sharpe. 

Ten pieces, by inches, No. 12, made from corner cuttings. 
15 feet of ^{Q-inch round soft wire. 

20 rivets, round head, by inch. 

If made in copper or brass, the gauge of the 18-inch disk should 
be No. 16. 

Procedure to Be Followed in Making (Aluminum) 

1. Scrub the metal clean with fine pumice powder and water. 

2. Planish all the fiat pieces carefully with a highly polished 
planishing hammer. 

3. Anneal the planished pieces of metal. (See Annealing 
Aluminum, page 6.) 

4. Straighten the metal (see page 20). 

5. Draw with a pencil, on the back side of the metal disk, a 
guide line inch from the edge. 

6. Fasten the prepared bending block in the vise and begin 
hammering the edge of the metal over the rounded edge of 
the wood (Fig. 4). 

7. Twist three strands of the wire to form a rope (Figs. 1 and 2). 

8. Form a ring the size of the tray and have the joint welded. 

9. Form the brackets, drill the holes, and rivet the brackets to 
the tray. 

10. Insert the rope in the loops and close them. 
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LEAF TRAY 


A great many varieties and forms of leaves are adaptable for 
trays and the sizes may be varied to serve any particular purpose, 
such as ash trays, card trays, or cocktail trays. 

A rustic barklike appearance may be given to a piece of round 
wire by hammering, as shown in Fig. 2. The veining of the leaf 
should be done with a chasing tool (Fig. 1). 

Material 

Copper or brass. 

Aluminum. 

Pewter. 

Measurements (Aluminum or Pewter) 

One piece, 7 by 10 inches. No. 14 gauge, Brown and Sharpe. 
One piece of round wire, by 7 inches. 

Two rivets, round head, by % inch. 

If made in copper or brass, the gauge of the metal should be 
No. 18. 

Procedure to Be Followed in Making 

1. Cut or clip a pattern, as shown in the diagram. Use manila 
paper. 

2. Mark the shape on the metal and cut it with a pair of shears 
and a jeweler’s saw. 

3. Clean the metal by scrubbing with fine pumice powder and 
water. 

4. Planish the metal carefully. 

5. Cut a forming block from a piece of l*-inch hardwood; size as 
shown by the broken line in the diagram. 

6. Round one edge of the wood with a file. 

7. Place the metal disk on the wood and hammer the edge of 
the metal over the rounded edge. 

8. Finish the edge of the leaf by filing it smooth. 

9. Wave the edge by gentle hammering. 

10. With a blunt chisel and a chasing hammer (Fig. 1) vein 
the leaf. 

11. Prepare and bend the J4-inch round wire (Figs. 2 and 3). 

12. Drill the holes and rivet the handle to the leaf. 
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BUD VASE AND CANDLEHOLDER 

This little combination was sketched in the Swedish pavilion 
at the Paris Exposition of Arts and Crafts. It is an idea good for 
further exploration with many possibilities. A glass test tube held 
by metal bands could be used as the flower holder. 

Material 

Copper or brass. 

Measurements 

As indicated in the drawing. 

Procedure to Be Followed in Making 

1. Hammer the by l>i-inch strip of metal so that it has a 
gradual thickness to inch. 

2. Saw and file it to the size shown in Fig. 1 . 

3. Make paper templates of the two ovals; one 2^ by 4^^ 
inches, the smaller one 2% by inches. 

4. Mark the ovals on the metal with a scratch awl. 

5. Cut and file to sizes. (See Cutting Heavy Metals, page 4 
Fig. 9.) 

6. Cut the various pieces of tubing. 

7. Square the ends. 

8. Sof£ solder the J^^-inch rings to the ends of each piece of 
tubing. 

9. Provide holes for screwing the two oval base pieces together. 

10. Bend the scroll. 

11. Fit the different members carefully. 

12. Soft-solder the final assembly. 
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FRUIT OR FLOWER BOWL 

This beautiful bowl was sketched, with permission, in the 
Swedish pavilion at the Paris Exposition of Arts and Crafts. The 
original was executed in silver, but it may well be made in either 
brass or pewter. 

To make the handles a pattern must be made, mahogany wood 
preferably, and castings made from this. Lay out a full-size drawing, 
as shown in the diagram. Saw, file, and carve the wood to the shape 
and sizes shown in the cross sections. Fine pewter castings are 
easily made in plaster of Paris molds. (See page 36, Making Plaster 
Molds.) Silver and brass castings must be made in sand molds. 

Material 

Silver. 

Brass. 

Pewter. 

Measurements 

One circular disk, 12 inches in diameter. No. 18 gauge, Brown and 
Sharpe, for silver and brass; No. 14 for pewter. 

One circular disk for base, 5 inches in diameter. No. 18 for silver 
and brass; No. 14 for pewter. 

One strip, %2 by by 13 inches, for base ring. 

Two cast handles. 

Two 3^-inch balls. 

Procedure to Be Followed in Making 

1. Hollow^ the bowl (Figs. 1 and 2). 

2. Planish and level (Fig. 3). 

3. Turn the edge of the bowl (Figs. 4 and 5). 

4. Make the base (Fig. 6, a, b, c, and d). 

5. Make the base ring (Fig. 7). 

6. Solder the ring to the base. 

7. Solder the base to the bowl. 

8. Fit and solder the handles to the bowl. 

The edges of the bowl may be enriched by filing it into units of 
scallops. 
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12-INCH CAKE PLATE 

A simple little cake plate that can easily be made in pewter. 
The tool shown in Fig. 3 is called a jig and can be made in many 
sizes but should be carefully finished at the working end. It is a 
positive little tool to use and it works well. Do not bend all the metal 
at once; ease it along, bending it a little at a time. 

Material 

Pewter. 

Copper (silver plated). 

Measurements 

One circular disk, 12 inches in diameter. No. 18 gauge, Brown 
and Sharpe. 

One strip, by 14 inches. No. 16. 

Procedure to Be Followed in Making 

1. Scrub the metal with fine pumice powder and water; rub in 
one direction only. 

2. Planish the best side of the metal carefully. 

3. Sink it, on a sandbag, with a clean leather-covered mallet 
(Fig. 1). 

4. Smooth out the bumps (Fig. 2). 

5. Turn the edge with the jig (Fig. 3). 

6. Finish the job with a mallet (Fig. 5). 

7. Make the ring and solder it on to the plate. 
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CENTER BOWL WITH CANDLESTICKS 

A dignified set with a modern touch in design for use on the 
dining table or the side buffet. A tall candle held in a heavy clear 
glass holder can be submerged in the water and the flower arrange- 
ments made around it. 

Material 

Pewter. 

Copper or brass. 

Silver. 

Measurements (Bowl — Pewter) 

One circular disk, 11 inches in diameter, No. 14 gauge, Brown 
and Sharpe. 

One disk, 43^ inches in diameter, No. 14. 

One strip, % by 9 inches, No. 14. 

One strip, % hy IS inches. No. 10. 

When made in copper, brass, or silver, the circular disks should 
be No. 18 gauge metal. 

Measurements (Candlesticks — Pewter) 

One circular disk, 434 inches in diameter. No. 14. 

One circular disk, 2 inches in diameter. No. 14. 

One piece, 134 by inches, No. 16. 

One strip, by inches. No. 18. 

One strip, % by 12 inches, No. 10. Base ring. 

Procedure to Be Followed in Making the Bowl (Pewter) 

1. Raise the bowl with the ball-peen hammer. 

2. Planish carefully two or three times. 

3. Raise the base and planish in a like manner. 

4. Level by filing. 

5. Make the middle ring, divide it, and file the scallops. 

6. Make the base ring. 

7. Remove the center section of the base shell. 

8. Fit and solder the different pieces together. 


124 






SILENT BUTLER 


A handy gadget for emptying ash trays at the bridge table, and 
at the same time a pretty piece of metalcraft. 

Material 

Copper. 

Aluminum, soft. 

Measurements 

One circular disk, 7 inches in diameter, No. 18 gauge. Brown 
and Sharpe, copper; No. 12, if made of aluminum. 

One piece, 6 by 6% inches, for the lid. No. 18 gauge, Brown and 
Sharpe, copper; No. 12, if made of aluminum. 

One piece, by 1 by 43^ inches, for the lift. 

One piece, by 1 by 5 inches, for the handle. 

Six rivets, round head, by 3^ inch. 

Procedure to Be Followed in Making 

1. Planish the metal. 

2. Anneal and straighten. 

3- Prepare a forming block of hardwood, and another for back- 
ing (Fig. 1). 

4. Clinch the circular disk between the wood, using a vise or 
clamps. 

5. File or cut the handle and the lift to shape. Center punch and 
drill the holes (Figs. 2 and 3). 

6. Cut the lid to shape using a jeweler saw for the hinge 
(Fig. 4). 

7. Make the hinge (Figs. 5 and 6). 

8. Fit and rivet the different parts together. 

In raising the edge of the container over the circular wood form, 
the metal should be annealed a few times. It is a good deal of metal 
to crowd in and it must be done in easy stages. 
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FLOWER WATERING KETTLE 

This attractive project was sketched at the Paris Exposition of 
Arts and Crafts, in the German pavilion. The principal dimensions 
are shown in the drawing but the details must be worked out. The 
wood is ebony or teak. All joints are hard soldered. 

Material 

Copper or brass. 

Silver. 

Measurements 

One disk, 11 inches in diameter. No. 18 gauge, Brown and 
Sharpe. 

One disk, 8J4 inches in diameter, No. 18. 

One disk, 2^ inches, No. 18. 

Two strips, by 734 inches, No. 18. 

One piece, by 8 inches, No. 18. Spout. 

Hinges made from 34- by ^Anch rectangular stock. 

Procedure to Be Followed in Making 

1. Make a template for the curvature of the bowl (Fig. 1). 

2. Raise the bowl. (See page T4, Raising.') 

3. Planish carefully two or three times. Anneal and pickle the 
metal between each planishing. 

4. Make the different parts for the cover and the lid. 

5. Make the fittings for the hinges. 

6. Solder. 

7. Make the spout. 

8. Solder the spout to the kettle. 

9. Make the wood fittings. 
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COMPOTE OR CANDY DISH 

A pretty piece of metalcraft which any amateur should be de- 
lighted to make. Pewter is suggested because, first, it is a beautiful 
metal, and second, it is easy to work. The little sea horses can be 
cut and filed to shape from stock about inch thick. For the more 
ambitious, it may be modeled and then cast. A tem'plate, as shown 
in Fig, 1, should be made from stiff manila paper. 

Material 

Pewter. 

Silver. 

Measurements (Pewter) 

One piece, 5 by 8% inches, No. 16 gauge. Brown and Sharpe. 
One piece, by inches, No. 16. 

Two balls, inch in diameter (from the five-and-ten store). 

If made in silver, the gauge of the metal should be No. 18. 

Procedure to Be Followed in Making (Pewter) 

1. Cut the corners off the metal so that it approximates the 
shape of the bowl. 

2. Planish carefully with a highly polished planishing hammer. 

3. Sink it to shape, with a leather-covered mallet, in the hollow 
of a piece of wood. 

4. Replanish on a stake, if necessary. 

5. Mark the correct and finished shape to the edges. 

6. Saw to the line with a jeweler’s saw. 

7. Finish the edges with files and emery. 

8. Bend the ends to hug the balls (Fig. 2). 

9. Solder the base to the bowl, use 50-50 solder. 

10. Make the sea horses, fit them to the bowl, and solder. 
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TABLE CENTER PIECE 


Many arrangements are possible with this split, circular ring 
which can be separated and inverted, or made to form an S. It may 
be used entirely as a candlestick, or as a combination flower holder 
and candleholder ; a little wax in the bottom of the tubing would 
make it watertight. Short glass test tubes could also be used. 

Many different sizes of diameters, of course, can be made to suit 
individual taste. 

Material 

Aluminum, soft. 

Brass, soft. 

Measurements 

One piece, by 1^:4 by 48 inches (allowance with overlap). 
Ten pieces of tubing, 1 inch o.d. by inch i.d. by inches long. 
Ten 8-32 by J^-inch round-head screws. 

Procedure to Be Followed in Making 

1. Bend the bar stock around something about 12 inches in 
diameter. The ring will expand when the pressure is released. 
Or it may be taken to a sheet-metal shop and rolled to size. 

2. Cut the two segments with a hack saw. 

3. Center-punch for drilling. 

4. Drill and tap for 8-32 screws (Fig. 4). 

5. Spread or flare the tubing as shown in Fig. 1. Use any round 
punch or ball-peen hammer. 

6. Shrink the other end of the tubing, starting as shown in Fig. 
2 and finishing as shown in Fig. 3. 

A pleasing combination could be made by making the ring of 
aluminum and the holders of brass or bronze. 
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FRUIT OR FLOWER BOWL 


An artistic ensemble made in yellow and white metal. This de- 
sign is a modification of one sketched in the Danish pavilion of the 
Paris Exposition of Modern Arts and Crafts. The bowl and the sup- 
port are made in aluminum. The four scrolls are made in brass or 
bronze. The rivets are aluminum. 

A full-size working drawing should be made from the sketch 
shown in Fig. 1. All necessary dimensions are given. Study the in- 
genious way all the pieces are put together without soldering (with 
the exception of tacking the scrolls). 

Material 

Aluminum and brass. 

Measurements 

One aluminum disk, 13 inches in diameter, N o. 12 gauge, Brown 
and Sharpe. 

One aluminum disk, 7 inches in diameter, No. 14. 

One rectangular brass strip, % 2 by 1 by 32 inches. 

Two rectangular brass strips, by by 10 inches. 

One aluminum rivet, round head, 34 by % inch. 

Four aluminum rivets, round head, 3^^ by ^ inch. 

Procedure to Be Followed in Making 

1. Raise the bowl. (See Shallow Hollowing, page 10.) 

2. Raise the base. 

3. Spread the ends of the brass strips to the sizes shown in the 
drawings. 

4. File and true up the strips, then anneal. 

5. Form the scrolls. 

6. Fit them together; drill the holes. 

7. Rivet and solder the scrolls together (Fig. 2). 

8. Notch the base (Fig. 3). 

9. Drill the three holes in the bowl. 

10. Rivet all the pieces together. 
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TWO-LIGHT CANDLESTICK 

For the craftworker who has a lathe and the ambition to do a 
little chasing, this would be an interesting project. Pewter brass 
and silver can be turned on any wood-turning lathe and with the 
same kinds of tools as for turning wood. 

The base as shown would have to be filled with pitch and set up 
on a pitch bowl so that the decorative line work could be chased* 
however, the base may be left a plain planished dome. 

Material 

Pewter. 

Copper. 

Silver. 

Measurements (Pewter) 

Base, 4 by 6 inches, No. 16 gauge, Brown and Sharpe. 

Lower base ring, 3-^ by 14 inches, No. 14. 

Outer scroll, % by 8% inches. No. 12. 

Inner scroll, by inches, No. 12. 

Candleholders, 1 inch o.d. tubing, Ke-inch wall, inches long. 
Drip cups, 1^^ inches in diameter. No. 16. 

Stems, 2J^ inches, turned from H-inch round stock. 

Center finial, 2/'^ inches, turned from T-^-inch round stock. 

When made in copper or silver, the base and candleholders 
should be No. 18 gauge metal. 

Procedure to Be Followed in Making 

1. Shape the base. 

2. Shape, fit, and solder the lower base ring to the base. 

3. Flare the ends of the scrolls, then bend to the proper shape. 

4. Shape the tubing. 

5. Make the cups. 

6. Solder the candleholders to the drip cups. 

7. Turn the stems. 

8. Turn the finial. 

9. Fit the different members. 

10. Solder together. 

The base must be cha-sed before final a,s.sembly. 
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NOVELTY ASH TRAY 

The mechanically inclined can have fun making this little ast 
container and it is a rather nice piece of work when finished. 

Material 

Copper. 

Brass. 

Aluminum. 

Measurements 

One piece %6-inch square wire, 12 inches long. 

One piece No. 18 round wire, 12 inches long. 

One circular disk, 3 inches in diameter, inch thick. 

One circular disk, 3 inches in diameter. No. 18 gauge. 

One circular disk, 2 ^ inches in diameter. No. 18 gauge. 

All other dimensions as shown in the drawing. 

Procedure to Be Followed in Making 

1. Coil the square wire around a piece of cold-rolled steel 2)4 
inches in diameter (Fig. 3). 

2. Cut the required section. 

3. Raise the bowl and the base with the ball-peen hammer, 
then planish. 

4. Cut the lower disk. 

5. Make the smaller fittings. 

5. Make the wire hangers. 

7. Finish the parts before assembly. 
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CIGARETTE BOX 


A popular item and a charming one. A great variety of applied 
ornamentation can be soldered on to the cover. Brass and pewter 
make a pleasing combination of color. 

A piece of metal can be scoi’ed, very much like a piece of card- 
board, so that a sharp bend may be made. Use a blunt chisel with 
an edge filed to an approximate angle of 90 degrees, and a small 
hammer (Fig. 1). In laying out the measurements, allowance must 
be made for the thickness of the metal. 

A great many different borders can be made on the edge of a 
piece of metal by using different shaped chasing tools or punches 

(I'ig. 2). 

Material 

Pewter and brass. 

Measurements 

One piece, 1J4 by 14?^ 6 inches, No. 14 gauge, Brown and Sharpe. 
Two pieces, SJ-i by inches, No. 14 gauge. Brown and Sharpe. 
Four pieces, by IH inches, No. 14 gauge. Brown and Sharpe. 

Procedure to Be Followed in Making 

1. Remove all blemishes wdth fine pumice powder and water; 
rub in one direction only. 

2. Lay out, with the try square and a scratch awl, the lines 
necessary for scoring and beveling (Fig. 1). 

3. Bevel the ends with a file to an angle of 45 degrees. 

4. Score the metal. 

5. Bend the frame and solder (Fig. 3). 

6. Wash and adjust the frame. 

7. Hammer the edges of the top and bottom, as shown in 
Fig. 2. 

8. Solder the frame to the bottom (Fig. 4). 

9. Make the corner pieces and solder them to the lid (Fig. 5). 
10, Make the decorative units and solder to the cover. 

Soldering pewter is explained on page 30. 
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THREE-LIGHT CANDLESTICK 

Copper and brass or aluminum and brass make pleasing combi- 
nations. This three-light candlestick is attractive in either one of 
the combinations. 

Material 

Copper and brass. 

Aluminum and brass. 

Measurements 

The measurements are given on the sketches. It will be noted 
that the base size is the same in all four designs, but the length of 
the stock for the scroll and candleholders varies. 

Procedure to Be Followed in Making 

1. Flare or spread the ends of the scroll to about inches, 
then planish the whole length. 

2. Anneal, pickle, and straighten. 

3. Lay out a full-size drawing of the curve of the scroll. 

4. Bend the metal by careful hammering. 

5. Cut, flare, fit, and soft-solder the candleholders to the scroll. 
The solder should be placed on the inside of the tubing. 

6. Drill and countersink the holes to receive the rivets (Fig. 5). 

7. File and finish the by 13 ^^ by 12-inch brass bar. 

8. Assemble. 
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10-INCH TRAY 


This tray was designed primarily as an exercise for students 
interested in art metalwork. It is well within the scope of work a 
beginner may attempt. It is pleasing in proportion and good looking 
when finished. 

Material 

Copper, soft cold-rolled. 

Measurements 

Circular disk, 10 inches in diameter; the sunken center, 
inches. 

Procedure to Be Followed in Making 

1. Scrub the metal clean with a scouring compound and water. 
Rinse and dry. 

2. Planish the disk. Choose the best side of the metal and do 
not strike too hard. Fine planishing looks the best. 

3. Anneal and pickle the metal. Rinse and dry. 

4. Straighten the metal on a clean smooth iron with a rawhide 
mallet. 

5. Describe the (>^^-inch circle wdth a pair of dividers. 

6. Fasten a hardwood block (birch or maple) in the vise with 
the end grain up. 

7. Place two small wire nails in the wood block for a guide, as 
shown in Fig. 1. 

8. Start hammering lightly with a sinking or tray hammer. The 
blow of the hammer should land where the circular scratch 
mark is tangent to the edge of the wood (Fig. 1). 

9. Two suggestions for finishing the edge are shown in Figs. 3 
and 4. 

For additional practice, this plate may be etched with a border 
or center design. (See page 48, Etching of Metals.) 
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CANDLE SNUFFER 


A novelty which is fun to make and to which a great many 
variations and individual touches can be applied so as to make it 
personal. The snuffer part can be made with a broader rim to look 
like a dunce^s cap, or it may be made like a cavalier’s chapeau with 
a long feather as a handle. 

Material 

Copper or brass. 

Pewter with brass handle. 

Aluminum. 

Silver. 

Measurements 

One piece 2 by 3^'i inches, No. 20 gauge, Brown and Sharpe. 
One piece inch square wire, 12 inches long. 

Two rivets, by 3"^ inch, round head. 

Procedure to Be Followed in Making 

1. Planish the sheet metal to give it a hammered effect. 

2. Lay out the snuffer with a divider and cut it to size. 

3. Bend the metal to a cone shape and tie it with iron binding 
wire (Fig. 1). (If riveted as shown in Fig. 2, this is not 
necessary.) 

4. Hard-solder the joint, pickle, and straighten. 

5. Wave the edge (Fig. 3). 

6- Twist the square wire (Fig. 5). 

7. Flatten one end and fit it to the snuffer. 

8. Shape the opposite end. 

9- Drill the holes for the rivets. 

10. Rivet the handle to the snuffer. 
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16 -INCH FLUTED TRAY 

A popular size of tray that is useful and attractive for serving 
hors d’oeuvres or other appetizers. 

Material ^ 

Copper or brass. 

Aluminum. 

Pewter. 

Measurements 

Soft aluminum, 16 inches in diameter, No. 12 gauge, Brown and 
Sharpe. 

Pewter, 16 inches in diameter, No. 14. 

Copper or brass, soft cold-rolled, 16 inches in diameter, No. 18. 

Procedure to Be Followed in Making 

1. Clean the metal by scrubbing it with fine pumice powder 
and water. 

2. Select the best side of the metal for the top side. 

3. Planish carefully with a hammer having a mirror polish.. 

4. Soften the metal by annealing. (Pewter cannot be annealed 
but it can be softened by heating it to approximately 350°F.) 

5. Cut the disk to a saucerlike shape with a leather-covered 
mallet on a sandbag. 

6. Smooth out the bumps with a rawhide mallet on a slightly 
curved stake. 

7. With a pair of dividers describe a circle 6 inches in diameter, 
the size of the well. 

8. Sink the center with a tray hammer. 

9. Divide the circumference into 16 equal parts and draw 
radial lines to the center. 

10. Prepare a hardwood block with a groove (end grain). 

11. Flute the plate as shown in Fig. 1. 

12. Turn the center portion of the scallops slightly upward 
(Fig. 1). 

13. File and finish the edge of the metal with emery cloth. 
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POWDER OR TRINKET BOX 

A box of this kind may be varied in size to accommodate some 
particular keepsake. 

Material 

Pewter. 

Copper. 

Brass. 

Silver. 

Measurements 

Two circular disks, 33^ inches in diameter, No. 18 gauge 
Brown and Sharpe; No. 14 for pewter. 

One piece, IM by 10 inches, No. 18 gauge, Brown and Sharpe; 
No. 14 for pewter. 

One strip for the rim, 3^^ by 10 inches, No. 18 gauge, Brown and 
Sharpe. 

Scraps of stock for the finial or lift. 

Procedure to Be Followed in Making 

For copper, brass, or silver: 

1. Clean the metal by scrubbing; then planish. 

2. Hard-solder the ring. Pickle to remove borax. 

3. Finish the joint. Replanish. 

4. File, fit, and hard-solder the cylinder to the base. 

5. Make the rim to fit the box and hard-solder to the lid. 

6. Make the finial and solder to the lid. 

When this box is made in pewter, all joints are soft-soldered. 
The edges of the top and the bottom may be enriched by a ham- 
mered effect; or filed into scallops uniformly spaced; or in units of 
two, three, or four. 
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FIVE-LIGHT CANDLESTICK 

A candlestick that can be used singly or in pairs for table decora- 
tion or over the fireplace. It may be made for three lights by shorten- 
ing the length of the supporting bar to 22 inches. 

Material 

Copper. 

Brass. 

Aluminum. 

Measurements 

One rectangular bar, by llii by 28 inches. 

Two pieces, by ^ by 33^^ inches, for the feet. 

Five stems, 3":^-inch round stock, 2^^ inches long. 

Five candle boheches, 2 inches in diameter, No, 18 gauge. 

Five candleholders, inches long, J-g inch o.d., 3^'i6-inch wall. 
Two % 6-inch round-head rivets, inch long. 

Procedure to Be Followed in Making 

1. Spread the ends of the rectangular bar by hammering (Fig. 
1), Then planish the entire strip of rnetal. Anneal, pickle, 
and straighten. 

2. Lay out a full-size drawing of curvature, using a piece of 
wire 28 inches long as a guide to the limit of the length. 

3. Center-punch the middle of the l)ar. 

4. Form the scrolls; begin as shown in Fig. 2A, then B, C, 
and £). 

5. Planish and spread the candleholder (Fig. 3). 

6. Taper the stems by hammering; then file the shoulders, 
leaving pegs about 3 ^ ir^t'h in diameteu*. 

7. Solder the candleholders to the cups. 

8. Drill holes and rivet the candleholders to the cups. 

9. Drill and fit the stems to the main scroll and rivet (Fig. 4). 

10. Shape, drill, and rivet the feet in place. 

When this candlestick is made in aluminum and soldering is not 
possible, the candleholders can be made as shown in the corner 
sketch and riveted in place. 
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READING OR STUDY LAMP 


An interesting piece of work for the person with a little mechani- 
cal ingenuity. It is simple to make and good looking when finished. 

Material 

Copper. 

Brass or bronze. 

Measurements 

Circular disk for base, 8 inches in diameter, No. 18 gauge, 
Brown and Sharpe. 

Candle cup, 3^ inches in diameter, No. 18 gauge, Brown and 
Sharpe. 

Candleholder, 112 inches o.d. tubing, Ife-inch wall, 2 inches 
long. 

Supporting arm, by by 13 inches. 

Upright, H -inch square tubing, e-inch wall, lb inches long, 
(This upright may be made from round tubing, which simplifies 
construction.) 

Shade, 7^-^ by 15 inches, No. 24 gauge. 

The shade and arm supports can be made from tubing of a size 
that telescopes the upright. 

Procedure to Be Follovred in Making 

1. Cut all the required stock. 

2. Scrub it clean and give it a hammered or planished surface 
texture. 

3. Make the base (Figs. 1, 2, and 3). 

4. Draw the shape of the arm full size and bend it to the shape 
of the diagram (Fig. 4). 

5. Make the upright. Twist as shown in Fig. 5. 

6. Make the fittings. 

7. Make the shade (Fig. 7). 

8. Assemble. 

The electric wiring can be done in several ways, either exposed 
or concealed, and a canopy switch may be placed in the base. 
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PUNCH OR SOUP LADLE 

An individual touch may be given this piece of work by the ap- 
plication of a monogram or letter. The handle is made from a rec- 
tangular piece of stock and spread by hammering. The bowl is 
raised, as shown on page 12. 

Material 

Copper. 

Silver. 

Measurements 

One rectangular bar, by by 11 inches; the metal will 
stretch by hammering. 

One circular disk, 53^ inches, No. 18 gauge, Brown and Sharpe. 
One piece, 1 by 4 inches, No. 22, for applied ornament. 

Three round-head rivets, by inch. 

Six round-head rivets, by 3'^ inch. 

Procedure to Be Followed in Making 

1. Forge the rectangular bar to the dimensions shown in Fig. 
1 ; then anneal. 

2. Planish the metal carefully. 

3. Cut it to shape with the jeweler's saw; file the edges and 
finish with emery cloth. 

4. Raise the circular disk to the required size. 

5 . Planish the bowl (Fig. 2). 

6. Make the spout (Fig. 3). 

7. Finish the edge by filing. 

8. Bend and fit the handle to the bowl. 

9. Fit and rivet the ornament to the handle. 

10. Fit and rivet the handle to the bowl. 

The spreading and hammering of the handle may be done on any 
good-sized piece of steel, not necessarily an anvil as shown. 
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SERVING TRAY 


A popular size of tray that can be made with very few tools. It 
lends itself to a decorative motif for etching. 

Material 

One piece of soft aluminum, 10 by 23 inches, No. 12 gauge 
Brown and Sharpe. 

Procedure to Be Followed in Making 

1. Clean the metal by scrubbing with fine pumice powder and 
water or a kitchen cleanser. Rinse and dry. 

2. Planish the entire surface, using a highly polished planishing 
hammer. 

3. Anneal the metal. 

4. Straighten with a rawhide mallet. 

5. Lay out the various measurements and cut with a jeweler’s 
saw. 

6. File all the edges of the metal, then smooth the edges with 
emery cloth. 

7. File a miter joint on the four J^-inch corners. 

8. Bend the edges by clamping the metal between two pieces of 
wood as shown. (If a brake is available, use it.) 

9. Curve the handles over a piece of round steel (Fig. 4). 

There are many ways the edges of a tray can be finished. Figure 
3 has an extra strip of metal applied with '^cold solder.” 


158 





TWO-LIGHT CANDLESTICK 

A modern design in simple lines. For the center finial can be 
substituted a piece of cut crystal or colored plastic. 

Material 

Pewter. 

Measurements 

One piece, by M by 11 inches, for arm. 

One circular disk, 4 inches in diameter. No. 14 gauge, Brown and 
Sharpe. 

One piece, by by 12 inches for the base ring. 

Other dimensions as shown on the drawing. 

Procedure to Be Followed in Making 

1. Hollow the 4-inch disk (Figs. 1 and 2). 

2. Hollow the two candle cups slightly (Fig. 4). 

3. Planish carefully (Fig. 3). 

4. Make the lower base ring; fit and solder to the base (Fig. 5). 

5. Make candleholders (Fig. 6). (These may be made from 
tubing having a 1-inch o.d. with a }^Q-mch. wall.) 

6. Solder the candleholders to the candle cups. 

7. Make the arm. File the stock to shape and sizes, as shown in 
Fig. 7. A coarse file should be used in roughing to size. 

8. Bend it to the desired shape. 

9. Make the IJ'^-inch disk, saw the pewter with an ordinary 
. coping saw. (Pewter can be turned; use regular wood turn- 
ing tools.) 

10. Make the finial. 

11. Assemble by soldering the different units together. 

Wood patterns could be made of the arm, finial, and circular 
Ij^^-inch disk and a plaster of Paris mold made wherein they could 
be cast (see page 36). 
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ROMAN LAMP LIGHTER 


For the more ambitious craftworker in metal, this project should 
have appeal. The ornamentation is chased but could be omitted. 
The cost of making it in silver is not prohibitive, since the lighter 
is comparatively small in size. 

Material 

Silver. 

Pewter. 

Measurements (Silver) 

The same as shown in the drawings. The center bowl is raised 
from a 4J'^-inch circular disk- All the parts, except the handle and 
the lower base ring, are made from No. 20 gauge. Brown and Sharpe 
metal. 

When the lamp is made in pewter, the gauge of the metal should 
be somewhat heavier. 

Procedure to Be Followed in Making 

1. Raise-the pieces, as shown in Figs. 1, 3, and 4. 

2. Make the spout (Fig. 5). 

3. Make the handle from No. 14 gauge metal (Fig. 2). 

4. Make the base ring (Fig. 6). 

5. Fit and solder the different members together. 

6. Final assembly. 

All chasing must be done before final assembly. 
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SKETCHES OF PROJECTS 



THUMBNAIL SKETCHES 

The projects on the pages to follow are what may be called 
“thumbnail sketches” of work which has been made at one time 
or another. The sources of the designs are unknown ; most likelj^ all 
are recastings of existing designs changed a little here and there to 
suit the taste of some individual. Some are good and some are not so 
good, but all could be made excellent if time and study were given 
to such things as sizes, proportions, curves, and decorations. 

The sketches are merely suggestions for further exploration by 
the person interested in metalcraft. Visit the library and museum 
and make full use of these treasure islands; few are without some 
use to the person bent on giving serious attention to a specific 
subject. 
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FINISHING AND COLORING METALS 

There are innumerable ways in which the various metals can be 
finished and oxidized; different metals require different treatment. 
Scratches and blemishes should be removed, either with pumice 
stone or powder, rotten stone, or fine emery cloth. Most work is 
polished with wheels attached to a lathe, but good work can be done 
by hand. 

Copper and Brass (Natural) 

1. Dip the work in the pickling solution for a few minutes. 

2. Rinse well in running water. 

3. Scrub thoroughly with fine pumice powder and water, rub 
in one direction only, and do not handle the metal more than 
necessary. 

4. Rinse in hot water and dry with clean rags. 

5. Apply a coat of furniture wax and let it dry 15 minutes; then 
polish with a clean rag. 

Oxidizing Copper 

1. Dip the work in the pickling solution for a few minutes. 

2. Rinse in running water. 

3. Scrub thoroughly with a kitchen cleanser or fine pumice 
powder and water. 

4. Mix a solution of liver of sulphur (potassium sulphide) and 
hot water. Do not make the bath too strong. A pale yellow 
solution is sufiicient and gives a better result. 

5. Immerse the work with a whirling motion or up and down 
for a few seconds. 

6. Rinse in running hot water. 

7. Dry with a clean rag. 

8. Rub the metal surface lightly with dry steel wool No. 0000. 
High spots should be accentuated by rubbing a little harder. 

If unsuccessful the first time repeat the entire operation, 
but leave out Steps 1 and 2. Usually a better color is produced 
in the second dip. 

9. Apply a coat of furniture wax and let it dry 15 minutes, then 
polish with a clean rag. 

For work on which soft solder has been used, a coating of 
copper can be deposited by immersing the work in an old 
pickle solution, in which copper has been pickled, so that 
copper sulphate has formed in the bath. Place a piece of zinc 
next to the work and hold it in the solution for a couple of 
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minutes. Iron wires can also be used as either one will pre- 
cipitate the copper. 

^ Oxidizing Brass 

It is almost impossible to make any prediction as to the color 
of brass due to the many different alloys of that metal. The following 
formula works well. It is copied from '"Chemical Coloring of Met- 
als/^ by Field and Bonney. 

SOLUTION 

Arsenious oxide.- 1 to 2 drams 

Hydrochloric acid 2 fluid ounces 

Potassium sulphide dram 

Water 1 gallon 

Dissolve the white arsenic in the acid. Add the solution to the 
water, finally adding the liver of sulphur (potassium sulphide). 
Use at a temperature of 160®F. 

Aluminum, Bright Luster 

All aluminum carries a thin stubborn film of oxide, which by 
the way is the cause of the difficulty encountered when soldering or 
welding the metal ; at the same time this film renders excellent pro- 
tective service. 

1. Scrub the metal vigorously with fine pumice powder and 
water; rub in one direction only. (A kitchen cleanser may be 
used in place of pumice.) 

2. Rinse in running water to remove all traces of the abrasive 
used. Do not touch the surface of the metal with soiled 
fingers. 

3. While still wet, rub the metal with No. 0000 steel wool which 
has previously been rubbed on a cake of ordinary laundry 
soap. This rubbing will produce a lustrous sheen. 

4. Rinse in hot running w^ater and dry. 

5. Waxing or lacquering is optional. 

^Aluminum, Mat Finish 

1. Prepare a 10 per cent solution of caustic soda (sodium hy- 
droxide) saturated with common salt. 

2. Dip the metal for about fifteen seconds. 

3. Rinse in running water. 

4. Brush the metal with a fine steel scratch brush while wet. 

5. Dip again for about thirty seconds. 

fi. Wash in running hot water and dry. 
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Pevfter 

1. Scrub the metal with a fine pumice powder and water. 

2. Kinse in running water. 

3. While the metal is wet, rub it with No. 0000 steel wool which 

has been rubbed on a cake of laundry soap. 

4. Rinse in hot running water and dry. 

This simple method produces a beautiful silvery luster and 
a good grade of pewter will retain its luster for a long time. 

Silver, Butler Finish 

1. Anneal the work and let it cool. 

2. Boil it in the pickling solution (sulphuric acid and water) 
until it becomes pure white. 

The metal may be left in a cold pickling bath for about an 
hour and the same result will be obtained as by boiling for 1 
minute. 

The pickling solution dissolves the extracted deposit of 
oxide formed in the process of annealing and leaves a coating 
of fine silver on the surface. 

3. Pick up the work with a stick of wood or a copper wire and 
wash in running water. Do not use iron in any form for pick- 
ing up the work; it will leave a red deposit on the silver. 

4. Scratch-brush the work, using a fine steel wire brush and 
water. If a revolving brush is used it should run at a very slow 
speed. 

5. Rinse in hot water and dry. 

Silver, Oxidized Finish 

1. Produce the butler finish first as described. 

2. Mix a solution of liver of sulphur and hot water. Do not 
make the bath too strong; a pale yellow solution is best. 

3. Attach the work to a string or a piece of copper or brass wire. 

4. Dip the work in boiling water to make it warm. 

5. Immerse in the oxidizing bath. Keep it moving up and down 
for a few seconds until it becomes uniformly dark. 

6. Rinse in cold water. 

At this point the artistry of the individual comes in; that 
is, the rubbing and high lighting so that work will look its 
best. 

7. Dip the wet fingers in whiting and remove part of the sul- 
phidizing by gentle rubbing. 

Rinse in hot water and dry. 
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If unsuccessful in producing the desired effect the first time, do 
the whole thing over and try it again. 

Silver can be cleaned quickly by giving it a cyanide dip. 


Potassium cyanide pound 

Water ^ gallon 


A poor grade of cyanide (cyanide balls) is good enough, and a hot 
solution works instantly. 
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GLOSSARY 

ABRASIVE. A substance used for grinding and polishing, such as 
emery, pumice, rotten stone, and rouge. 

ANNEALING. The process of heating, with subsequent cooling, so as 
to soften metal and render it workable. 

ANODE. The plate of metal in a plating solution by which the current 
enters the solution and from which metal dissolves. 

AQUA REGIA. A mixture of nitric and hydrochloric acid used for dis- 
solving gold. 

ASSEMBLE. To fit and join together various parts to make a whole. 

BASE METAL. Metal which combines directly with oxygen gas is 
termed a '^base’’ metal. 

BASTARD FILE. A coarsc file for rough work. 

BEADING. A border or an edge; for example, around the edge of a 
plate. 

BEZEL. The collar or metal ring that holds a stone. 

BINDING WIRE. Soft iron wire used for binding pieces of work to- 
gether while soldering. 

BISMUTH- A metal useful as an alloy to harden and lower the melting 
temperature. 

BORAX SLATE. A slab of slate on which borax and water are rubbed 
to form a flux for soldering. 

BRASS. An alloy of copper and zinc, 65 per cent copper and 35 per 
cent zinc. 

BRE.A.KING DOWN. Taking off the edge from a new wire scratch brush 
by running it against an old file. 

BRITANNIA METAL. A trade name used for a good quality of pewter: 
92 per cent tin, 6 per cent antimony, and 2 per cent copper. 

BRONZE. An alloy of copper and tin with other metals occasionally 
added in small proportions. 

BURNISHING. Giving a metal a very high luster by rubbing it 
with a smooth steel, agate, or bloodstone tool called a 
‘^burnisher.” 

CABOCHON. A term used to describe the shape of a stone. A smooth 
curved stone, no facets. 

CARBON TOOL STEEL. An alloy steel that may be hardened, tem- 
pered, and annealed. 

CHASING. The process of tooling the surface of metals by means of 
punches and a hammer. 

CHASING TOOLS- Steel punches with various shaped ends. Indis- 
pensable tools for a chaser. 

CONTOUR. The outline of a mass; a profile. 
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COTTER PIN. A piece of half-round wire bent to the shape of a U, 
used by craftworkers to clamp parts together for soldering. 

COUNTERSINK. To bevel or make a bed on the edge of a hole. 

CROCUS. An iron oxide, also known as rouge, used for polishing. 

CRUCIBLE. A vessel of fire clay or graphite used for melting 
metals. 

DAPPING DIE. A steel block with concave depressions, semispherical 
in shape and graduated in sizes. 

DEVELOPMENT. A term used in mechanical drawing, meaning to lay 
out or unfold; for example, a cylinder or cone spread out in the 
flat. 

DIVIDERS. A steel tool resembling a pair of compasses. 

DRAWPLATE. A flat piece of steel with holes in graduated sizes used 
to reduce the size of wire. 

DUCTILE. Referring to metals that can be drawn out. 

ESCUTCHEON PIN. A nail with a half-round head often used as a 
rivet by clipping the stem. 

EXTRUDED METAL. Metal that has been pushed by force through a 
die, much like a sausage machine. 

FILLET. In patternmaking, a fillet is the concave junction formed 
where two surfaces meet; a very important part of any pattern. 

FINE SILVER. Pure silver, free of alloy. 

FLUTING. The process of making channels or grooves in the surface 
of the metal, as in a column. 

FLUX. A substance applied to the surface of metal where soldering 
is to be done, to prevent oxidation of the metal. 

GAUGE. The thickness of metal by number or decimal. 

GERMAN SILVER. Also Called nickel silver. An alloyed metal of 
copper, nickel, and zinc, used mostly for tableware and plated 
goods. Sudden changes of temperature will crack it. ‘ 

GRAVERS. Tools foi Cutting metal, as engraving. 

GRINDING. Using coarse emery on wheels to prepare a surface for 
finer grades. 

HARD SOLDER. An alloy of silver, copper, and zinc. It always takes 
a red heat to melt the solder. It is used on all fine work. 

HIGH LIGHTS. The elevated portions of a figured surface. 

INTAGLIO. A figure or ornament cut or engraved into a substance. 
The reverse of a cameo. 

LACQUER. A sealing wax or varnish substance, brushed or sprayed 
over metal to prevent tarnishing. 

LIVER OF SULPHUR. A sulphur compouiid used for oxidizing metal. 

MALLEABLE. Metal that can be extended or shaped b3" beating with 
a hammer or rolled by pressure. 
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MANDREL. In metal work, a tapered piece of steel, such as a ring 
mandrel. 

MAT SURFACE. A dull finish without luster. 

MATTING. The process of roughening a surface by means of punch 
impressions or hammer marks. 

MILD STEEL. A Very malleable alloy steel, easily worked, forged, and 
welded. 

MOLDING SAND. Fine sand with a small per cent of clay. Sand in 
which castings are made. 

PARALLEL PLIERS OR VISE. A holding tool where the jaws open and 
close in a parallel position at all times. Used for a better and 
stronger grip on the work. 

PATINA. A film formed on metal by exposure and age. 

PEEN OF A HAMMER. The round or wedge-shaped end of a hammer 
opposite the face. 

PICKLE. A mixture of acids and water for cleaning metals. 

PITCH. A preparation for supporting metal while it is being chased. 

PLANISH. To produce a texture on a metal surface by light blows 
from a hammer having a polished face. 

PUMICE. A volcanic lava or,,glass used as an abrasive for smoothing 
and polishing. It is used in either rock or powdered form. 

PUNCH. A piece of a metal rod where one end is shaped to make 
individual impressions, such as center punch, chasing tools, or 
a drift. 

RAISING. The process of fashioning a piece of metal into shape by 
hammering and the use of various stakes. 

RAWHIDE MALLET. A uscful mallet for metal workers. It is softer 
than wood. 

REAMER. A tool used for enlarging drilled holes. 

REPOUSSE. Ornamental metalwork formed in relief from sheet metal. 

SCORING. The process of incising a line on the metal for making a 
sharp bend. 

SN.A.RLING IRON. A Steel rod having the ends bent at right angles 
opposite to each other; used for raising patterns on hollow 
vessels. One end of the iron is fastened in the vise, the other 
inserted in the* vessel. By striking the rod with a hammer near 
the vise, vibrations will raise the metal. 

SOFT SOLDER. An allov of tin and lead and sometimes bismuth and 
cadmium. It melts at a heat lower than red heat. 

STAKES. Irons of various shapes and sizes used for the shaping, 
forming, and planishing of metals. 

STERLING SILVER. An alloyed metal, 9214 per cent fine silver and 
7^4 cent copper (0,925 silver, 0.075 copper). 
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TAPPING. The process of cutting a thread in a hole for the purpose 
of receiving a screw. 

TEMPLATE OR TEMPLET. A thin metal plate or cardboard cut to a 
special outline. 

TRIPOLI. A fine earth; silica; a splendid metal polishing compound. 
VERDIGRIS. A term applied to the green or bluish color on such 
metals as copper and brass. 
w’ELD. To unite tw’O pieces of metal by fusing. 

DEALERS 

Tools and Supplies for Art Metal and Jewelry V/ork 

William Dixon, Inc., 32 E. Kenney St., Newark, N. J. 
Metalcraft Supply Co., Providence, R. I. 

Brodhead Garrett Co., Cleveland, Ohio 

Copper and Brass 

Chase Brass and Copper Co., 10 E. 40 St., New York City. 
American Brass and Copper Co., Waterbury, Conn. 

Revere Brass and Copper Co., Chicago, 111. 

These firms have distributing centers all over the United States. 

Silver (Sheets^ Wire, Solder and Findinss) 

Thomas Dee and Co., 1900 W. Kinzie Ave., Chicago, 111. 
Handy and Harman, 82 Fulton St., New York City. 

Wildberg Bros,, 635 S, Hill St., Los Angeles, Calif. 

Pewter 

White Metal Rolling and Stamping Corp., 80 Moultrie St., 
Brooklyn, N, Y. 

National Lead Co., Chicago, 111. 

Jewelers^ Findings 

A. T. Wall Company, Wall Building, Providence, R. I. 

J- L. Anthony and Co., 115 Baker St,, Providence, R. I. 

Pitch 

Jared Holt Bros., Albany, N. Y. 

Or any local shoemaker^s supply house. 
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BOOKS OF INTEREST TO CRAFTWORKERS IN METAL 

Baxter: ‘^Jewelry, Gem Cutting and Metalcraft,” Whittlesey 
House, 1938. 

Bick: ‘‘Artistic Metalwork,' ' Bruce Publishing Company, 1940. 
Davidson: “Educational Metalcraft,” Longmans, Green & Com- 
pany, 1932. 

Davidson: “Applied Design to Precious Metals," Longmans, Green 
& Company, 1932. 

Doxjgdas and Hobbs: “Aluminum," Bruce Publishing Company, 
1939. 

Evans: “Hammered Metal Work," University of London Press, 
1936. 

Field and Bonney: “Chemical Coloring of Metals," Chapman & 
Hall, Ltd., 1925. 

Gibson: “The Goldsmith of Florence," The Macmillan Company, 

1936. 

Googerty: “Decorative Wrought Iron Work," Manual Arts Press, 

1937. 

Hart and Keeley: “Metal Work for Craftsmen," Sir Isaac Pitman 
& Sons, Ltd., 1932. 

Kronquist: “Metalcraft and Jewelry," Manual Arts Press, 1926. 
Kronquist and Pelikan: “Simple Metalwork," Studio Publica- 
tions, 1940 

Millenet: “Enamelling on Metal," The Technical Press, Ltd., 
1926. 

OsBURN AND Wilber: “ Pewter, Spun and Wrought," International 
Textbook Company, 1938. 

Pack: “Jewelry and Enameling," D. Van Nostrand Company, 
Inc. 1941. 

Reagan and Smith: “Metal Spinning," Bruce Publishing Com- 
pany, 1936. 

Varnum: “Pewter Design and Construction," Bruce Publishing 
Company, 1926. 
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INDEX 


A 

Alcohol lamp, 6, 28, 38, 52 
Aluminum, 54, 58, 60, 64, 70, 78, 80, 
94, 104, 106, 112-116, 126, 132- 
158, 195 
annealing, 6 
and brass, 66, 90 
bright luster, 191 
etching solution for, 48 
mat finish, 191 

Annealing, 6-14, 18—22, 32, 44, 58, 90, 
94, 98, 100, 104, 112, 114, 126, 
128, 134, 142, 144, 148, 152, 158, 
192 

definition, 6, 195 
Ash trays', 58, 98, 138 
Asphaltum, 48, 92 
Awl, 48, 56, 66, 76, 92 

B 

Ball-peen hammer, 10, 56, 62, 98, 110, 
124, 132, 138 

Beading or hollow tools, 38 
Beaker, 72, 88 
Beeswax, 52 
Bench vise, 3 

Bending and shaping metal, 18 
Beveling, 140 

Birch, hardwood block, 62, 70, 90, 
94, 114, 144 

Black lead (graphite), 52 
Blowpipe, mouth, 6, 28 
Bowls, 86, 124 
hollowing, 10 

Brass, 58-70, 74-118, 124, 128, 

132-154, 195 
dealers in, 198 
etching solution for, 48 
natural, 190 
oxidizing, formula, 191 
soft cold-rolled, 100, 114 
soft soldering, 28 
Britannia metal, 30, 195 
Bronze, 60, 132, 134, 154, 195 


Bud vase and candleholder, 1 IS ' 
Bunsen burner, 6, 28, 38, 44, 52 
Burnishing, 52, 195 

C 

Cake plate, 12-inch, 122 
Candle snuffer, 146 
Candleholder, 112, 118 
Candlesticks, 124 
spiral, 82 
three-light, 142 
two-light, 60, 96, 136, 160 
Candy dish, 62, 110, 130 
Card table numbers, 92 
Caustic soda, 191 
Cellini, Benvxmuto, 44 
Cereal bowl, 56 
Chasing, 40-46, 162, 195 
Chasing hammer, 116 
Chasing tools (punches), 38, 44, 100, 
104, 116, 195 
tempering, 38 
Chisel, 4, 116, 140 
Cigarette box, 78, 140 
Clamping, 22 
Clothespins, 22 
Coasters, 54 
Cocktail tray, 94 
Cold-rolled copper or brass, 70 
Cold-rolled steel, 54 
Compass, 20, 50, 54 
Compote dish, 110, 130 
Copenhagen, Denmark, 96 
Coping saw, 160 

Copper, 58-102, 110-118, 122-128, 
136-138, 142-154 
and brass, 66, 90 
coaster of, 54 
dealers in, 198 
etching solution for, 48 
natural, 190 
oxidizing, 190, 191 
soft cold- rolled, 100, 104, 105, 114, 
144 

soft soldering, 28 
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Cotter pins, 22 
Crocus cloth, 16, 54, 196 
Crumb scraper, 104 
Crumb tray, 90, 104 
Cyanide, 193 
Cylinder, tying up, 22 

D 

Danish silver, 96 
Decorative etching, 48 
Design, transferring, 52 
Dividers, 20, 58, 70, 144, 146, 148, 
196 

Drawing, working, 72, 74 
Drawplate, 24 
Dry-point etching, 48 

E 

Ellipse, describing, 50 
Emery cloth, 16, 38, 54, 56, 64, 82, 
90, 102, 110, 148, 156, 158, 190 
Engraver ball, 42 
Etching, 85, 92, 144 
for coasters, 54 
decorative, 48 
dry-point, 48 
of metals, 48 


Filing, 26, 28, 38, 66, 74, 82, 8f 
90-134, 140-160 
Finishes, on metals, 189-198 
Flower bowl, 108, 120, 134 
Flower holder, 102 
Flower watering kettle, 128 
Flowerpot holder, 80 
Fluting, 54, 70, 86, 148 
Flux, 8, 26-32 

cleaning and tinning, 26 
F'ruit bowl, 108, 120, 134 
Furniture wax, 190 

G 

Gasoline, 48 

Gauges, Brown and Sharpe, 54-162 
Graphite (black lead), 52 


H 

Hack saw, 4, 5, 60, 90, 132 
Hammers, 3, 14, 16, 74, 116 

{See also Ball-peen hammers; 
Sinking hammers) 

Handles, 68, 84 
Hard soldering, 22, 32 
Hardening chasing tools, 38 
Hardwood block, 58, 62, 70, 90, 94, 
100, 114, 144, 148 
Heating furnace, 26 
Hollow tools, 38 
Hollow ware, chasing, 42, 46 
Hollowing, shallow, 10 
Hydrochloric acid, 48 

I 

Initials, 64, 66, 88, 94, 156 
Insignia, 66 

Iron, 8, 22, 74, 191, 192 


Jeweler’s saw, 4, 5, 58, 60, 64, 76, 78, 
82, 92-104, 116, 126, 130, 156, 158 
Jigs, 18, 122 


Ladle, punch or soup, 156 
Lamp, reading or study, 154 
Lamp lighter, Roman, 162 
Lathe, 34, 102, 138, 190 
Leather-covered wallet, 62, 110, 122, 
130, 148 
Leveling, 20 

Liver of sulphur, 190—192, 196 
M 

Mail box, 76 

Mallet, 12-14, 20, 54, 58, 62, 94, 
100, 104, 108, 110, 122, 130, 144, 
148, 158, 197 

Maple block, 100, 114, 144 
Matting tools, 38, 197 
Metal, bending and shaping, 18 
coloring, 190-193 
etching, 48 
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Metal, finishes on, 189-198 
Mold, plaster of Paris, 36 
Mushroom stake, 12 

N 

Napkin clips, 64 
Nitric acid, 48, 92 


Paris 'Exposition of Modern Arts and 
Crafts, 118, 120, 128, 134 
Pattern, split, 34, 36 
Patternmaking, 34 
Pewter, 22, 54-58, 62, 68-74, 78, 
84-100, 104-112, 116, 120-124, 
136, 140, 146-150, 160, 162 
etching solution for, 48 
luster, 192 

plaster of Paris mold for, 36 
softening, 6 
soldering, 30 
welding, 30 

Pickling, 10-14, 32, 58, 72, 74, 84, 98, 
128, 142, 144, 146, 152, 190, 192 
definition, 197 
procedure, 8 
solution, 8 
Pickup tongs, 8, 9 
Pictorial etching, 48 
Pitch, 40-42, 197, 198 
Pitch bowl, 46, 136 
Pitcher, 74 

Planishing, 10, 16, 38, 44, 46, 54^58, 
62-68, 72, 74, 84-100, 104, llO- 
116, 120-130, 144-158 
definition, 197 
procedure, 16 

Planishing hammer, mirror finish, 3, 
16, 74, 130, 148 

Plaster of Paris, 34, 36, 40, 84, 120, 
160 

Platters, 70, 106 
Pliers, 6, 7 
Porringer, 56 

Potassium sulphide (liver of sulphur), 
190-192 

Pumice powder, 48, 52, 54, 70, 92, 96, 
108, 110, 114, 116, 122, 140, 148, 
158, 190, 191, 197 


Punch or soup ladle, 156 
Punches (chasing tools), 38, 44, 104, 
132, 197 

R 

Raising, 14, 15, 104, 134, 138, 162, 197 
Raising hammer, 3, 14 
Raising stake, 14 

Rawhide mallet, 20, 94, 100, 104, 144, 

. 148, 158, 197 
Reading lamp, 154 
Repouss4 work, 44, 197 
Rh'eting, 60, 66, 76, 80, 82, 102, 116, 
126, 134, 146, 156 
Rods, candlestick, 60 
Roman lamp lighter, 162 
Rouge cloth, 16, 54 

S 

Sal ammoniac, 26 
Saw, 4, 60, 90, 132, 160 

{See also Jeweler’s saw) 

Scratch awl, 102, 104, 118, 140 
Scratch brush, 191, 192 
Serving trays, lOO, 114, 158 
Shafting, 54 

Shallow hollowing, 10, 11 
Shallow raising with wedge mallet, 12, 
13 

Shears, 4, 10, 76 

Sheet-metalworker’s brake, 18, 76 
Silent butler, 126 

Silver, 56, 62, 64, 68, 72, 74, 78, 84- 
100, 110, 120, 124, 128, 136, 146, 
150, 156, 162, 198 
butler finish, 192 
oxidized finish, 192, 193 
sterling, 8, 197 
Silver solder, 32, 72, 74, 84 
Snarling iron, 46, 197 
Soft cold-rolled copper or brass, 70 
Soft soldering, 28, 64, 112, 197 
Solder, 56, 62, 68, 74, 76, 82, 92, 96, 
100-124, 128, 130, 134, 136, 140, 
142, 152, 162 
cold, 64, 158 
dealers in, 198 
hard, 22, 146, 150 
soft, 28, 64, 118, 142, 150, 190 
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Solder, wire form, 26 
Soldering bit, 26-30 
Soldering salt, 26, 28 
Spindle, 34 
Spiral candlestick, 82 
Stakes, 2, 12, 14, 130, 197 
Stationery holder, 66 
Steel, cold-rolled, 54 
Steel wool, 108, 190—192 
Sterling silver, 8, 197 
Stylus, 48 

Sulphur, liver of (potassium sulphide), 
190-192 

Sulphuric acid, 8 
Surface gauge, 20 


Table center piece, 132 
Table scraper, 90 
Tempering chasing tools, 38 
Template, 118, 128, 130, 198 
Thumbnail sketches, 166-188 
Tin cans, practising chasing on, 46 
Tinning a soldering bit, 26 
Tools and equipment, 3, 38, 44 
Torch, 6, 32 
Tracers, 38, 44, 46 


Transferring design, 52 

Tray hammer {see Sinking hammer) 

Trays, 144, 148 

sinking of center, 70 
Truing up, 20, 134 

Tubing, 20, 60, 102, 112, 118, 132, 
136, 154, 160 
making, 24 

Turning, wood or pewter, 120, 136, 
160 

Turpentine, 48 
Tutankhamen, 44 

W 

Water pitcher, 68, 84 
Wedge mallet, 12, 13 
Welding, 114 

Wire, 20, 22, 74, 84, 114, 152, 191 
Wiremaking, 24 
solder, 26-30 
square, 100, 146 ^ 

Wooden mallet, 14, 100, 108 


Zinc, 190, 191 
Zinc chloride, 26, 28 
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